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1. INTRODUCTION

This Quality Assurance Project Plan (QAPP) presents the policies,
organization, objectives, functional activities, and specific Quality
Assurance (QA) and Quality Control (QC) activities for the Dead Creek
project in Sauget, Illinois. The purpose of the program is to ensure
that all technical data generated are accurate, representative, and
will ultimately withstand judicial scrutiny.

QC consists of a system of checks on field sampling and labor-
atory analysis (through the use of field blanks, duplicates, documen-
tation of all sample movement, chain of custody records, etc.) to pro-
vide supporting information on the quality of the methods employed and
the analytical data.

QA consists of overview checking to certify that the QC proce-
dures have been properly implemented to produce accurate data. QA is
a supervisory function.

All QA/QC procedures will be in accordance with applicable pro-
fessional technical standards, United States Environmental Protection
Agency (USEPA) requirements, government regulations and guidelines,
and specific project goals and requirements. This QAPP is prepared in
accordance with all Ret*gn-¥-111fnois EPA (IEPA) and USEPA QAPP guid-
ance documents.

The QAPP incorporates the following activities:

• Sample collection, control, chain-of-custody, and analysis;
• Document control;
• Laboratory instrumentation, analysis, and control; and
• Review of project deliverables.
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Analytical samples will be collected in the field utilizing stan-
dard operating procedures (SOPs) and sent to Ecology and Environment,
Inc.'s (E & _ E ' s ) . Analytical Services Center (ASC) for analysis.
Duplicates, replicates, and spiked samples will be used to develop
estimates of the quality of the analytical data. Field audits will be
conducted to verify that proper sampling techniques and chain-of-
custody procedures are followed. Field data compilation, tabulation,
and analysis will be checked for accuracy. Calculations and other
post-field tasks will be reviewed by project personnel.

Equipment used to take field measurements will be maintained and
calibrated in accordance with established procedures (see Section 7).
Records of calibration and maintenance will be kept by assigned per-
sonnel. Field testing and data acquisition will be performed in
accordance with standard protocols.

Document control procedures will be used to coordinate the dis-
tribution, coding, storage, retrieval, and review of all data col-
lected during the Dead Creek Project. These procedures will ensure
safeguarding of any sensitive materials generated or obtained during
the study.
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2. PROJECT DESCRIPTION

This QAPP was prepared pursuant to the contract issued by the
Illinois Environmental Protection Agency (IEPA) to Ecology and
Environment, Inc., (E & E) to conduct a Remedial Investigation/
Feasibility Study (RI/FS) in the Dead Creek area in the towns of
Sauget and Cahokia in St. Clalr County, Illinois. The project area
specifically includes various sites in the two towns that were used
for industrial waste dumping or as landfills, as well as portions of
Dead Creek—a stream that traverses through the project area before
flowing into the Mississippi River. The project will be conducted in
cooperation with the IEPA Division of Land Pollution Control.

The objective of the sampling and analysis of the Dead Crsek
Project Area is to define the nature and extent of contamination by
investigating air quality, surface and subsurface soils, and ground-
water, as well as surface water and sediments in Dead Creek. Sampling
will be conducted in 18 areas: six sectors of Dead Creek, designated
A through F, and 12 sites, designated G through R. The analytical
data resulting from the RI will be used to prepare a Feasibility Study
(FS) to determine if remedial actions are necessary and 'what level and
types of actions are required to mitigate the contamination. The
field work for the RI is expected to begin in the middle of March 1986
and be completed by the end of May 1986 (approximately 12 weeks).

Samples to be collected from the Dead Creek Project sites
include:

• Surface soil samples;
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0 Subsurface soil samples (from borings);
• Groundwater samples; and
• Surface water/sediment samples.

In addition, air quality investigations will be conducted on a
routine basis during on-site work. Soil gas measurements will be
taken as necessary, but will not exceed 96 specific locations.

Table 2-1 provides a summary of the number of samples to be col-
lected for each of the various sample media, at the various sites.
The site locations are shown on Figure 2-1.
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Table 2-1

DEAD CREEK PROJECT SAMPLING FOR VARIOUS MEDIA

Sample Medium

Surface water/ sed iment
n ii
n n
n ii
ii it
ii n
ii ii
•I n

Surface soil
it n
if it
ii ii
it ii
« it

Subsurface soiln it
M It

II II

II II

II It

II II

It It

Groundwater

..

..

..

Total Samp-1 es

Sample
Site Matrix

A Watera
C Water/sediment
0
Ef n n
M " "
Field QC samples*

G Soil
H
I
J
N
Field QC samples* "
To be determined "

G Soil
H "
I
J
K
L
N
Field QC samples* "

Existing Water
monitoring
-ells

Existing "
residential
wells

New "
monitoring
-ells

Field QC samples
for wells*

Number of
Samples

3
3

2/2
1/2
3/10
4/10
2/3
5/6

40
5

32
5
3

15
10

10
5

15
5
3
4
2

12

12»*

5

20

a

199 soil/
63 -atei
96 soil

Comment s

Grab and compositeii it
•i
ii
ii
ii
«

"

Grid (50 foot)
Random
Grid (100 foot)
Random

11

Random
Oioxin

Compositeii
11

"
"
'•
n
n

Assigned wells

„

„

sediment

gas»*»

•Field QC samples include one duplicate p«r 10 samples and one blank per aay or per shipment if
more than one shipment is made per day.

••Actual number of samples to be detetwinad. Only 8 of 12 existing v»ells have been located. All
wells need to be reconstructed prior to sampling.

•••See Section 2.6 Soil Gas Survey for specific locations.
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3. PROJECT ORGANIZATION AND RESPONSIBILITY

This QAPP provides for designated QA personnel to review products
and provide guidance on QA/QC matters, and outlines the approach to be
followed to assure that products of sufficient quality are obtained.
In accordance with E & E's corporate QA program, experienced senior
technical staff members will be assigned to project QA/QC functions.
Figure 3-1 presents the program organization. Figure 3-2 presents the
ASC management organization. The management structure provides for
direct and constant operational responsibility, clear lines of author-
ity, and the integration of QA activities. The various QA functions
are explained below.

IEPA QA/QC Responsibilities
IEPA is responsible for all performance and system audits which

include laboratory and field audits, review of QA/QC data validation
procedures, as well as intermittent and final review and evaluation of
analytical results, including supporting QC data. IE?A conducted
initital_performance and system audits during July and August 1985.

Project Management
The project management staff consists of IEPA Project Officer

J. Larson and E & E project personnel G. Strobel, Project Director;
M. Miller, Project Manager; and M. McCarrin, Assistant Project Man-
ager. They are responsible for Implementing the sroject and will
have the authority to commit the resources necessary to meet project
objectives and requirements. Primary functions are to insure that

3-1
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E & E PROJECT
DIRECTOR

G. Strobvi, P.E.

IEPA PROJECT
OFFICER
J. Ltnon

E & E PROJECT
MANAGER

M. Milter. P.E.

QA OFFICER

A. SchtMMtcr

E ft E ASSISTANT PROJECT
MANAGER AND TEAM

LEADER
M. McCirrin

ASC DIRECTOR
A. Clifton

E ft E TECHNICAL
STAFF

ASC MANAGER

G. Hihn

ASC
STAFF

Figure 3-1 QUALITY ASSURANCE PROGRAM ORGANIZATION
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technical, financial, and scheduling objectives are achieved success-
fully. With full responsibility and authority for project perform-
ance, they wTIl:.

• Define project objectives and develop a detailed work plan and
schedule;

t Establish project policy and procedures to address the spe-
cific needs of the Dead Creek project as a whole, as well as
the objectives of each task;

t Acquire and apply technical, corporate, and/or subcontractor
resources as needed to insure performance within budget and
schedule constraints;

• Orient all team leaders and support staff concerning the proj-
ect's special considerations;

t Monitor and direct the team leaders;

• Develop and meet ongoing project and/or task staffing require-
ments, including mechanisms to review and evaluate each task
product;

• Review the work performed on each task to insure its Quality,
responsiveness, and timeliness;

• Review and analyze overall task performance with respect to
planned requirements and authorizations;

• Approve all external Dead Creek project reports (deliverables)
before their distribution;

t Ultimately be responsible for the preparation and quality of
interim and final Dead Creek project reports: and

• Represent the project team at meetings and public hearings.
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Team Leader for Dead Creek Project
The project managers will be supported by a field team leader who

will be responsible for leading and coordinating the day-to-day activ-
ities of the various resource specialists under his supervision. The
team leader is a highly experienced environmental professional who
wil l report directly to the project manager. The Team Leader and
Assistant Project Manager assigned to the project is M. McCarrin.
Specific team leader responsibilities include:

• Provision of day-to-day coordination with the project manager
on technical issues in specific areas of expertise:

• Development and implementation of team-related work plans,
assurance of schedule compliance, and adherence to management-
developed study requirements;

0 Coordination and management of team staff;

• Assure compliance with applicable TSCA and DOT regulations for
samples requiring dioxin analysis;

• Implementation of QC for technical data provided by the team
staff;

• Adherence to work schedules provided by the project manager;

• Authorship, review, and approval of text and graphics required
for team efforts;

• Coordination of technical efforts of subcontractors ass is t ing
the team;

• Identification of problems at the team level, d iscussion of
resolutions with the project manager, and orovision of ccm-
Tiunication between team and upper management: and

• Participation in the preparation of the final report.

3-5
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Technical Staff
The technical staff (team members) for this project will be drawn

from E & E's__pool of corporate resources and from the organizations of
the various subcontractors associated with the project. The technical
team staff will be utilized to gather data, analyze data, and prepare
various task reports and support materials. All of the designated
technical team members are experienced professionals who possess the
degree of specialization and technical competence required to effec-
tively and efficiently perform the required work.

QA Project Officer
The QA project officer will be A. Schuessler. She is responsible

for maintaining quality assurance for the Dead Creek Project. Spe-
cific functions and duties include:

• Coordinating client meetings to determine retention time of QA
records, storage requirements and facilities, identification
of QA records, and time of transfer of QA records to client
facilities;

• Providing guidelines and Information as required to assist the
QA project managers in the planning, development, and imple-
mentation of the QA program for their specific projects;

• Assuring that records of investigatory tasks conform to appli-
cable requirements prior to delivery to clients and assuring
that necessary corrective actions have been taken;

• Assuring use of the latest approved procedures, checklists,
and forms required to implement check or approval functions as
may be specified by the appropriate regulatory agency or cli-
ent; and

• Establishing a project review group to investigate potential
nonconfomance and corrective actions and recommend measures
to prevent recurrence of any nonconfor-nance.
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Analytical Services Center (ASC) Director
The ASC director is A. Clifton. He is responsible for all ana-

lytical work and works in conjunction with the QA unit. He maintains
liaison with the QA officer regarding QA and custody requirements.
Specific duties include:

• Maintaining indexed master copies of all laboratory project
records and final reports, listing for each project the equip-
ment, instrument methods, nature of project, date project was
initiated, current status, name of sponsor, name of project
manager, and status of final report;

• Maintaining copies of the methods and safety manual;

• Conducting inspections of projects and keeping written records
of the inspections. For projects lasting less than six
months, the QA unit conducts at least one inspection. For
projects lasting more than six months, inspections are con-
ducted at least every three months;

t Submitting to the project director and the project managers
written status reports on the project, noting any problems,
recommendations, and corrective actions taken;

0 Reviewing all final reports for accuracy; and

• Signing a statement specifying the dates on which QA inspec-
tions were made and findings were reported to •nanagement and
to the project managers.

ASC Manager
The ASC Manager is G. Hahn. He maintains liaison with the ASC

director regarding QA elements of specific sample analyses tasks. He
reports to the ASC director and works in conjunction with the QA unit.
Specific duties include:

2-;
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• Developing project specific protocols with the laboratory
director;

• Insuring that personnel clearly understand their required
tasks;

• Insuring that the project is carried out in accordance with
the protocol;

• Insuring that all project QA/QC methods are followed;

• Insuring that all data generated during a project are accu-
rately recorded and verified;

• Insuring that any problems reported during the monitoring of a
project by the QA unit are reported to the QA director and
that corrective actions are taken and documented; and

• Insuring that project protocol, as well as the final report
and all the supporting raw data, are transferred to suitable
archives upon completion of the project.

ASC Staff
Each member of the ASC staff performs an assigned QA function

that is pertinent to and within the scope of his or her knowledge,
experience, training, and aptitude. An individual is assigned the
responsibility for checking, reviewing, or otherwise verifying that a
sample analysis activity has been correctly performed. The following
is a breakdown of analytical areas and their assigned oersonnel.

• GC/MS: Caryn Wojtowicz - Supervisor; Mike Scan Ion,
Cindy Stempniak, and Lynn Sullivan - Analysts.

• GC: Caryn Wojtowicz • Supervisor; and David Willy - Analyst.

• Metals: Bob Bosshart - Supervisor; Jim 01 ka and Richard
Nagler - Analysts.

3-8
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• General/Wet: Dietmar Piekarek - Supervisor; and
Paul Azzopardi - Technician.

ASC Facilities
E & E maintains a certified chemical and biological laboratory

(the ASC) staffed by full-time scientists and technicians and equipped
with state-of-the-art instrumentation for the full range of water,
waste, air, sediment, and soil quality parameters.

All laboratory work is performed in accordance with guidelines
established by USEPA, the Water Pollution Control Federation, and/or
the American Society for Testing and Materials (ASTM). When approved
protocols do not exist, the ASC staff develops and validates appropri-
ate analytical methods. In addition, QA and QC programs are main--
tained for the instruments and the analytical procedures used.

E & E's laboratory is certified by the New York State Department
of Health for the analysis of drinking water and wastewater, and is
approved by the New York State Department of Environmental Conserva-
tion for the analysis of samples associated with state-sponsored
Superfund activities. In addition, the ASC is contracted to USEPA for
the analysis of organic samples under the Contract Laboratory Program
(CLP).

Equipment. The ASC is equipped with the most advanced instrumen-
tation for fast, accurate analyses of air, water, and sediment sam-
ples. Major instruments include:

• Gas Chromatograph/Mass Spectrometer/Data System (GC/MS/DS),
Hewlett Packard Model 5993B, equipped with a disk-based data
system and high-speed computer, capillary interface, and jet
separator.

• Gas Chromatograph/Mass Spectrometer/Data System (GC/MS/OS) ,
Hewlett Packard Model 5995C, equipped with RTE-6 data system
and dual (packed/capillary) column capabi l i ty.

• Hewlett Packard 59708 Mass Spectral Detector for capil lary
column operation interfaced to a HP5390 gas chromatograoh.
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• Hewlett Packard Model 7675A Automated Purge and Trap Sampler.

• VarUn Model 3700 Gas Chromatograph (GC) with flame ioniza-
tion, Hall, and electron capture detectors.

t Varian Vista 6000 GC with electron capture and flame photo-
metric detectors and capillary capability.

• Hewlett Packard 5890 scanning gas Chromatograph equipped with
electron capture and flame ionization detector.

• Tekmar LSC-2 Liquid Sample Concentrator for volatile organic
analysis.

• Varian 4270 Computing Integrator.

t Spectra-Physics Model SP 4100 and SP 4270 Computing Integra-
tors.

• Instrumentation Laboratory Model 457 Fully Automated Atomic
Absorption Spectrophotometer including a Model 655 Furnace
Atomizer.

• Perkin Elmer 5000 Zeeman Fully Automated Atomic Absorption
Spectrophotometer (AAS) with Furnace Atomizer, Zeeman back-
ground correction system, and auto sampler.

• Perkin Elmer PE II Inductively Coupled Argon Plasma (ICAP)
Spectrometer.

Analytical Capabilities. The ASC is fully equipped for analysis
of all types of water, air, and soil samples for chemical contami-
nants, bacteriological quality, and general characterization. Proven
and approved analytical techniques are used, backed up by a rigorous
system of QC and QA checks to ensure reliable and defensible data.

Organic analysis is accomplished by GC and/or GC/MS. Liquid,
soil, and air samples are analyzed routinely for pesticides,
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polychlorinated biphenyls, volatile organics, extractable organics,
and other groups of compounds as necessary. Facilities for extraction
of soil and ̂ ludge samples include Soxhlet.

E 4 £ uses two types of instruments for analysis of metals in
various matrices: AAS and ICAP. The various AAS techniques include
application of flame, furnace, cold vapor, and hydride generation pro-
cedures. During sample preparation and analysis, ASC staff are espe-
cially careful to avoid the matrix interference effects to which the
analysis of solid samples (soil, sediment, and sludge) for trace
metals is particularly susceptible. Check standards (either EPA-
provided or National Bureau of Standards [NBSJ-traceable) are used
with each set of prepared samples.

Other instruments in the ASC include a total organic carbon ana-
lyzer; specific ion electrodes (fluoride, cyanide, nitrate, ammonia);
spectrophotometers; and basic items such as pH and conductivity
meters.

Key ASC Personnel
Table 3-1 lists the key individuals from the ASC involved in the

QC aspect of the program.
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Poaition Educat ion

Andrea P. Schuesaler

Andrew P. Clifton

Gary E. Hahn

Caryn A. Wojtowicz

Robert E. Bosshart

Anthony E. Bogolin

Corporate QA Officer

Director, Analytical
Services Center

Manager, Analytical
Services Center

Organic Analysis
Supervisor

Inorganic Analysis
Supervisor

Reports Coordinator

8.S. Chemistry

B.S. Chemistry

B.S. Chemistry

B.A. Biology

B.S. Chemistry

B.A. Administrat ive
and Management
Sciences

B.S. Environmental
Science/Biolcgy
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4. QA OBJECTIVES FOR MEASUREMENT DATA

All measurements will be made to ensure that analytical results
are representative of the media and conditions measured. Unless
otherwise specified, all data will be calculated and reported in units
consistant with other organizations reporting similar data to allow
comparability of data bases among organizations. Data will be
reported in uq/1 and mg/1 for aqueous samples and ug/kg and mg/kg for
soils.

The characteristics of major importance for the assessment of
generated data are accuracy, precision, completeness, representative-
ness, and comparability. Accuracy and precision goals for the Dead
Creek project are included in the QC tables in Section 8 of this docu-
ment. The characteristics are defined as follows.

4.1 ACCURACY
Accuracy is the degree of agreement of a measurement or average

of measurements with an accepted reference or "true" value and is a
measure cf bias in the system. Accuracy determination fc^ tnis srcj-
ect will be accomplished tnrougn a systematic analysis cf Standard
Reference Materials (SRMs) for calibration and spiking solutions.
Obtained values will be comoared to "true" values using accepted
statistical techniques to oroviae continuing verification of analyti-
cal accuracy. For additional information on analytical orcceaures ana
soecific routine procedures for data assessment, refer to. Sections 3
and 13 of tnis document. Tables 4-1 and 4-2 include soi<e recovery
l i m i t s for data accuracy.
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Table 4-1

CONTRACT REQUIRED SURROGATE SPIKE RECOVERY LIMITS*

Fract ion

VOA

VOA
VGA

BNA

BNA
BNA

BNA

BNA
BNA

Pest

Surrogate Compound

Toluene-dg

4-bromofluorobanzene
1 , 2-d ichl or oethane-d^

Nitrobenzene-Oj
2-fluorobiphanyl
p-terphenyl-dn
Phenol-dj
2-fluorophenol
2 , 4 , 6- t r ibromophenol

Oibutylchlorendate

Low/Medium
Water

88 -

86 -
76 -

35 -

43 -
33 -

10 -

21 -
10 -

(24 -

110

115
114

114

116
141

94

100
123

154)-

Low/Medium
Soil/ Sediment

81 -

74 -
70 -

23 -
30 -
18 -

24 -

25 -
19 -

(20

117

121
121

120

115
137

113

121
122

- 150)"

•Referenced - USEPA Contract Laboratory Program, revised July 1985.

••These limits are for advisory purposes only. They are not used to deter-
mine if a sample should be reanalyzed. Mien sufficient data becomes avail-
able, the USEPA may set performance based contract required windows.
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Table 4-2

MATRIX SPIKE RECOVERY LIMITS*

Secti
Rev isi. .1
Date: ** , 1986
Page: 5 of 6

Fraction

VGA
VOA
VGA
VGA
VOA

BN
en
BN
BN
8N
BN
BN

Acid
Acid
Acid
Acid
Acid

Pest
Pest
Pest
Pest
Pest
Pest

Matrix Spike Compound

1,1-dichloroethane
Tnchlorethene
Chlorobenzene
To 1 uene
Benzene

1 ,2,4-trichlorobenzene
AcenaphthefW
2,4-dinitrotoluene
Pyrene
N-nitroao-di-n-propyla«ine
1 ,4-dichlorobenzene
Di-n-butyl ph thai ate

Pent achlor ophenol
Phenol
2-chlorophenol
2-chloro3-«athylphenol
4-nitrophenol

Lindane
Kept achlor
Aldrin
Dieldrin
Endrin
4, 4' -DOT

Water*

61 -
71 -
75 -
76 -
76 -

39 -
46 -
24 -
26 -
41 -
36 -
11 -

9 -
12 -
27 -
23 -
10 -

56 -
40 -
40 -
52 -
56 -
38 -

145
120
130
125
127

98
118
96

127
116
97

117

103
89

123
97
30

123
131
120
126
121
127

Soil/
Sediment

59 -
62 -
60 -
59 -
66 -

78 -
31 -
28 -
35 -
41 -

28 -
29 -

17 -
26 -
25 -
26 -
11 -

46 -
35 -
34 -
31 -
42 -
23 -

172
137
133
139
142

107
137
89

142
126
104
135

109
90

102
103
114

127
130
132
134
139
134

•Referenced - USEPA Contract Laboratory Program - revised July 1935.

Note: These limits are for advisory purposes only.
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4.2 PRECISION
Precision is the deqree of mutual agreement among individual mea-

surements of a given parameter. Precision determination will be
accomolished through regular analysis of duplicate or replicate sam-
ples. Relative Percent Difference (RPD) will be calculated for all
duplicates and replicates analyzed. EPA has established acceptable
RPOs for many of the parameters to be analyzed in this project. These
will be compared to obtained RPOs to provide a continuing verification
of analytical precision. Generally, RPD limits for inorganic param-
eters include a limit of less than or equal to 2056. Refer to Section
13 of this document for specific routine procedures for data assess-
ment. Tables 4-3 and 4-4 include organic RPO limits for data preci-
sion.

4.3 COMPLETENESS
Completeness is a measure of the amount of val id data obtained

from a measurement system compared to the amount that was expected to
be obtained under correct normal conditions. Ninety-five percent com-
oleteness will be required for each analysis and as an overall project
objective.

4.4 REPRESENTATIVENESS
Representativeness expresses the degree to which data accurately

and precisely represent a characteristic of a population, parameter
variations at a sampling point, a process condition, or an environ-
mental condition.

Careful choice and use of appropriate methods will ensure that
samcles are representative. This is relatively easy with water or air
samples^ since these components are homogeneously disoersed. In soil
and sedirant, contaminants are unlikely to be evenly distributed, and
thus it is important for the sampler to exercise good judgment whan
removing a samole.

4.5 COMPARABILITY
C mar abil i ty expresses the confidence with whicn cne data set

can be comoared to another.
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Table 4-3

WATER MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Sect:
Rev is
Date: *a, .^9
Page: 5 of 6

Fraction

VOA
VOA
VOA

VOA
VOA

a/N/A
B/N/A
3/N/A

B/N/A
8/ N/ A
B/N/A
3 / N / A
3/N/A
B/N/A
8/N/A
8/N/A

Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide

Compound

1 , 1 -dichloroethane
Trichlorethene
Chlorobenzene
Toluene
Benzene

1 ,2,4-trichlorobenzene
Acenaphthene
2 , 4-dini trotoluene
Pyrena
N-nitroso-di-n-propylamine
1 ,4-dichlorobenzene
Pentachlorophanol
Phenol
2-chlorophenol
4-chl o ro-3-methy 1 phenol
4-nitrophenol

Lindane
Heptachlor
Aldrin
Oieldrin
Endrin
4,4'-ODT

Relative
Percent

Difference
(RFP)

U
14
13
13
11

28
31
38
31
38
28
50
42
40
42
50

15
20
22
ia
21
27

Soike
Recovery:%)

61/145
71/120
75/130
76/125
76/127

39/98
46/118
24/96
26/127
41/116
36/97
9/103
12/89
27/123
23/97
iC/80

56/123
40/131
40/120
52. 126
56 /121
38/127

•Referenced - USEPA Contract Laboratory Program, revised July 1993.
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Table 4-4

SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Fraction

VOA
VOA
VOA
VOA
VOA

8/N/A
B/N/A
B/N/'A
B/N/A
B/N/A
B/N/A
B/N/A
B/N/A
B/N/A
B/N/A
B/N/A

Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide

Compou d

1,1-dichloroethene
Trichlorethene
CMorob»nzene
Toluene
Benzene

1 ,2,4-trichlorobenzene
Acenaphthene
2 , 4-dinitrotoluene
Pyrene
N-nitroso-di-n-propylamine
1 , 4-d ichl or obenzene
Pent achlor ophenol
Phenol
2-chl or ophenol
4-chloro-3-«ethylphenol
4-nitrophenol

Lindane
Hept achlor
Aldrin
Oieldrin
Endrin
4,i'-OOT

Relative
Perc-n*-

Difference
(RFP)

22
24
21
21
21

23
19
47
36
38
27
47
35

. 50
53
50

50
31
43
3R
45
50

Spike
Recovery

^)

59/172
62/137
60/133
59/139
66/142

38/107
31/137
28/89
35/142
41/126
29/104
17/109
26/90
25/102
26.103
11/114

46/127
35/130
34/132
31/134
42/139
23/134

•Referenced - USEPA Contract Laboratory prcqram, revised 1985.
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5. SAMPLING PROCEDURES

5.1 AIR INVESTIGATION
The air investigation will include:

• Surveying of sites for "hot spot" off-gassing:
• Identifying and quantifying air releases; and
• Determining background contaminant levels.

The air investigation will include two phases: preliminary
source identification and remedial air investigation.

A meteorological station will be set up prior to on-si te work to
provide baseline data concerning wind direction and speed. This
information wi l l be used to determine locations for perimeter monitor-
ing. A baseline volati le organic vapor survey wil l be conducted on
the site prior to any sampling effort to identify areas where poten-
tial air problems may exist.

Each site then will be surveyed with an HNu, OVA, or other moni-
toring equipment. Instrument readings wil l be recorded for subsequent
review and analysis. During this baseline survey, the presence and
location of any staining on the ground or exposed waste mater ia ls w i l l
also be noted and recorded in the field logbooks. An assessment of
the vegetat ive cover on each site will also be made to ass is t in the
planning of additional particulate studies. OVA and HNu va ' j es wi l l
jo •-ecor'ied for further evaluation.

To achieve the optimum level for the oresance of v o l a t i l e
organics in the air, the baseline vo lat i le organic vaoor survey
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be conducted when ambient air conditions would provide the highest
levels. Best results will occur when the air temperature exceeds 80"F
and the wind_speed is below five miles per hour (mph). Additionally,
this baseline survey should be preceded by at least several days of
warm weather. Upon completion of this baseline survey, the data will
be reviewed with respect to historical information collected regarding
waste types and disposal practices.

After all the sites have been surveyed, additional work may be
scheduled for those sites demonstrating contaminant air releases.
This wi l l entail quantifying and qualifying the exact nature of con-
taminants being released. High-volume particulate samplers (for
detecting metals and low or semi-volatile organic compound contamin-
ants) and Tenax tube collectors (for detecting volatile contaminants)
will be set up in at least one upwind and two downwind locations from
each area to be investigated. .Several additional stations may be dis-
tributed to identify base levels of contaminants. High-volume filters
and Tenax tubes will be shipped to E & E's Analytical Services Center
(ASC) for analysis.

Additional air monitoring data can be inferred from the soil gas
monitoring investigation. In this study, volatile substances are
traced in the vadose zone. Data from this study can be extrapolated
to indicate areas of probable emission of contaminants to the air
through natural volatilization.

5.2 SURFACE SOIL SAMPLING
Surface soil samples will be collected according to the proce-

dures described below:

• Samples will be collected to a depth not to exceed 1 foot .

• Using a stainless steel coring device, soil samples wi l l be
collected from the ground surface.

• The samples will be transferred to an 3-ounce wide-mouth g lass
container. As many scoops as necessary will be taken until
the samolina bottle is filled.
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When tools are to be reused to collect a new sample, they will
be decontaminated to avoid cross-contamination.

• Any observable physical characteristics of the soil as it is
being sampled (e.g., color, odor, physical state) will be
recorded.

• Selected samples will be screened in the field using an OVA.
This screening process involves filling a volatile organics
bottle half full with sample material and capping the bottle,
then heating the bottle in a pan of water, then uncapping the
bottle and inserting the OVA probe into the head space and
taking a reading.

• When compositing is to be done, it will be done by delineating
the areas to be composited and collecting sufficient core
samples to characterize the area. Equipment used to collect
subsamples for a composite will not need to be decontaminated.
However, complete decontamination will be conducted prior to
use of tools for another composite. Delineation of the areas
w i l l be based on field observations of site scope, soil
material, visual observations of contaminants, etc. in the
case of the grid sampling, samples will be from within a grid
section.

• All pertinent weather information such as air temperature,
pressure, wind velocity, sky conditions, and precipitation
w i 1 1 be recorded.

5.3 SUBSURFACE SOIL SAMPLING
Subsurface sampling will be .conducted using a d r i l l rig witn a

hollow stem auger. Continuous samples will be collected unless sub-
surface conditions prevent such sampling. Continuous sampling is done
using a 4-inch diameter, 5-foot split-spoon sampler with a catcher at
the foot locked into the lead auger flight. Retrieva1 is acccmol isiied
using hex rods through the augers. The sampler is advanced by rotat-
ing augers to the desired depth.
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If field conditions prevent use of this method, a 2-inch diam-
eter, 18-inch split-spoon will be advanced by conventional methods.
This will incjude attachment of the sampler to an AW rod and a stan-
dard 140-pound hammer. Blow counts will be recorded at 6-inch inter-
va ls to a total sample depth of 18 inches. Borings will be drilled to
depths specified in Section 2.3, unless sample screening dictates
stopping at shallower depths.

As samples are retrieved, they will be screened with an OVA
and the HNu if deemed necessary. Upon completion of logging, the
lithology, the sample will be stored in a clean 8-ounce jar. Com-
positing will be performed at the hotline.

All drilling and sampling equipment to be reused will be decon-
taminated as specified in Section 9. When samples are to be compos-
ited, mixing will be done using stainless steel containers and tools.
These also wi l l be decontaminated between uses. Where possible and
appropriate, disposable equipment will be used in order to minimize
cross contamination. Prior to the start of the sampling work, all
drilling tools and equipment will be washed with high-pressure steam
equipment and rinsed with solvent (see Section 9).

As noted above, selected samples will be field-screened using an
OVA and the HNu. A preliminary survey will be also conducted by
"sniff ing" the sample with an OVA and the HNu immediately upon opening
the sampling tube.

Upon completion of the drilling, the open hole wi l l be backfi l led
with drill cuttings or grouted. Any deficit of material will be sup-
plied using clean earthen material. When the water table is encount-
ered while drilling or the boring goes below the fill, grout will be
used to seal that portion of the boring. Grout will be mixed and
pumped from the mud tub through the hollow stem of the auger as the
auger is retrieved. The hole will be filled from the top of the grout
line to ground level using drill "cuttings. Any excess cuttings wi l l
be drummed and disposed of in accordance with applicable regulations.

Subsurface Soil Sample Compositing
Composit ing of soil samples will be according to the fo l l ow ing

procedures:
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• Each portion from a depth interval to be composited will be
thoroughly mixed in its sample container with a stainless
steej_ tablespoon.

• The material will be chopped, mixed, and stirred until it is
homogeneous.

• A stainless steel tablespoon will be used to transfer the
material to a composite container. A clean stainless steel
tablespoon will be dedicated for materials for each composite.

• The composite container will be sealed and laoeled as
specified in this plan (Section 7.3).

5.4 GROUNDWATER SAMPLING
Sampling of the existing monitoring wells, residential wells, and

newly installed monitoring wells will consist of the following three
activities:

• Measurement of depth to water level and total depth of the
well (to calculate well volume),

t Evacuation of static water (purging), and

0 Collection of the sample.

These activities are described below.

5.4.1 Measurement of Water Level and Well Volume

• Prior to sampling, the static water level and total deoth of
the well will be measured with a calibrated weighted line.
Care will be taken to decontaminate equipment between each use
to avoid cross contamination of wells.
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• The number of linear feet of static water (difference between
static water level and total depth of well) will be calcu-
1 atei.

• The static volume will be calculated using the formula:

V = Tr2(0.163)

where:

V = Static volume of well in gallons;

T = Depth of water in the well, measured in feet;

r = Inside radius of well casing in inches; and

0.163 = A constant conversion factor which compensates for
r^ n factor for the conversion of the casing

radius from inches to feet, the conversion of cubic
feet to gallons, and (pi).

5.4.2 Purging Static Water
Before a groundwater sample is obtained, the static water must be

purged to ensure that a representative groundwater sample is taken. A
minimum of three static water volumes will be purged from the well
prior to collecting the samples. Purging and sampling will be per-
formed using a stainless steel bailer. Since the water removed from
the well during the purging process could contain hazardous materials,
it will be containerized, not discharged on the ground.

5.4.3 Sample Collection
Sampling personnel will take precautions against cross contami-

nation when using one sampling apparatus for a series of samples. If
possible-, "clean" or "background" samples w i l l be taken first. 3efore
and after each sample is taken, the apparatus w i l l be decontaminated
as specified. Sample collection procedures are as follows:

• A stainless steel bailer (decontaminated according to tne oro-
cedures presented in Section 9) w i l l be used to collect the
groundwater samples.
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Dedicated bailers will be used for monitoring wells. Residen-
tial well samples will be collected from existing plumbing as
close as possible to the pump and prior to any water softening
apparatus.

• When transferring water from the bailer to sample containers,
care w i l l be taken to avoid agitating the sample, which pro-
motes the loss of volatile constituents.

• Samples to be analyzed for metals w i l l be filtered in the
field using a .45-micron filter and preserved with nitric acid
prior to shipment for analysis. Filtering equipment used w i l l
be decontaminated between samples to avoid cross contamina-
tion. Field filtration requires particular skill if contami-
nation is to be avoided.

• Any observable physical characteristics of the groundwater
(e.g., color, sheen, odor, turbidity,) as it is being sampled
will be recorded.

• Weather conditions at the time of sampling will' be recorded
(e.g., air temperature, sky condition, recent heavy rainfall,
drought conditions).

5.5 SURFACE WATER/SEDIMENT SAMPLING
5.5.1 Surface Water Sampling

Surface water samples will be collected according to the follow-
ing procedures:

• A wide-mouth glass bottle to be used for sampling w i l l be
dipped into the creek and rinsed three times ana the bottle
w i l l then be dipped to collect the sample.

• The sample will be collected in such a .manner as to orevent
agitation of the water, which promotes the loss of volatile
organics and increases the dissolved oxygen content.

5-;



Sectior
Revision >,. i
Date: May 1986
Paqe: 8 of 14

• The samples wi l l be transferred into 1/2-gallon glass bottles
and 40-ml VOA bottles. The wide-mouth bott le wi l l be refi l led
as nwny times as necessary to fill all required bottles.

• The temperature, pH, and specific conductivity of the water
will be measured, and current speed/volume wil l be recorded at
the time the sample is taken.

• Any observable physical characteristics of the water (e.g. ,
color, odor, turbidity) as it is being sampled wil l be
recorded.

• Weather conditions at the time of sampling will be recorded,
(e.g., air temperature, sky conditions, recent heavy rain-
fal ls, and drought conditions).

5.5.2 Sediment Sampling
Sediment samples wil l be collected from Dead Creek using a Peter-

son dredge or stainless steel corers. The sampling procedure wi l l be
as fo l lows:

• The Peterson dredge will be decontaminated as specified in
Section 9.

• The dredge will be lowered into the creek sediment until suf-
ficient resistance is encountered to release the retainer
catch. The dredge will then be withdrawn from the sediments.

• The contents of the dredge will be placed in a clean stainless
steel pan and composited. A composite samole of the sediment
will be transferred to an 8-ounce jar.

5.6 SOIL GAS SURVEY
Soi l gas analyses will be performed along a grid cover ing a ore-

surveyed area. Results will be compiled and plotted on a site base
map. Areas with high readings may be resurveyed at smaller i n te rva ls .
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One sample will be taken outside the area of contamination to estab-
lish background levels.

Experience with soil gas monitoring has shown that the weather
conditions most conducive to a successful survey are warm, dry, low-
wind conditions following several days of warm to hot weather. The
survey wi l l be planned for such conditions.

The survey will consist of three soil gas samples taken at 4, 7,
and 10 feet below the surface at each sampling location. Although
sample locations have generally been identified, the exact locations
will be determined in the field based upon an assessment of field con-
dit ions, surface evidence of past dumping practices and contamination,
and topographic relief.

The soil gas survey will be conducted using either a slam bar/OVA
technique or a perforated drive point/bag method. The slam bar tech-
nique uses a steel rod that is driven into the soil with a weight that
sl ides along the top of the rod. The slam bar will be driven into the
soil to a depth of three feet or to maximum penetration. When the
slam bar is withdrawn, the air in the resultant hole will be analyzed
with an OVA for volat i le organic compounds.

The primary equipment to be used for the perforated drive point/
tube/bag method consists of the following:

1. A miniature well point sampler, 5/8-inch in diameter, stain-
less steel, with 3/8-inch hollow center. The shaft is Moped
with a sharp penetrating point and has a narrow, vertically
slotted screen. The Internal-thread 2.5-foot sections are
driven into the soil using a special cylindrical hammer.
Connectors al low hook-up to various types of samole analysis

_equi pment.

2. An OVA for determining the total concentration of organic
vapors using a flame iom'zation detector.

The following procedures will be followed at each of the sampling
locations.
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1. A decontaminated well point sampler wi l l initially be driven
into the soil to a depth of 4 feet at each location.

2. Sample tube fittings will be attached to the samples and one
volume of air purged from the system using a syringe or
piston displacement device.

3. A sample collection bag will be attached to the system and
the bag will be filled using a syringe or piston displacement
device. The sample bag will then be carried to a van for
analysis.

4. The OVA will be set up and operated in the van to standardize
analytical conditions. Bag samples will be allowed to equi-
librate with internal van conditions. Once equilibrium has
been reached, the bag sample will be connected to the OVA
(operated in survey mode) and analyzed for total volat i le
organic substances. An activated carbon filter will be used
to check for the presence of methane. Prior to each set of
analyses, the OVA will be "zeroed" in a background area and
ambient background readings will be recorded. Temperature
readings will be recorded during the background measurement
and during the sampling.

5. Depending on field conditions, it may be necessary to substi-
tute a siightly different sample col lect ion and analysis
procedure. Should weather and soil conditions preclude the
use of the analysis equipment described, the equipment and/or

_techniques will be modified accordingly. All modifications
wil l be documented and appropriate controls instituted for
maintaining sample integrity. In any case, the equivalent of
one air volume for each sample and depth wi l l be purged pr^or
to collecting the sample for analysis. If no contaminants
are detected in a sample, the sample bags may be reused.

6. Upon completion of sampling at 4 feet , the -veil point w i l l be
blown clear with compressed air (D or E qual i ty) and the wel l
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point will be driven to the next sampling interval (samples
will be collected at 4, 7, and 10 feet). Procedures 1 to 5
wilj be repeated at each interval.

7. Upon completion of sampling at each location, the well point
wi l l be withdrawn from the ground and the hole backfilled by
injecting a bentonlte slurry into it.

8. The well point will be decontaminated as specified in Section
9. The sample analytical equipment tubing will be purged
until a stable "zero" or background reading is obtained.

9. All data well point locations and sample results wil l be
recorded in a log book of field activities. Data will be
tabulated and plotted on a site base map and used for assess-
ment and planning of future investigative work.

10. A duplicate analysis will be collected after every 20
analyses.

The OVA will be calibrated in accordance with the manufacturer's
specifications twice daily, once prior to commencing operations and
once after 4 hours of field sampling.

5.7 DECONTAMINATION
Sampling methods and equipment have been chosen to minimize

decontamination requirements and the possibility of cross contamina-
tion. Any sample tubing, rope, rods, etc., w i l l be disposed of after
sampling^ Sampling equipment used on more than one location will be
decontaminated between locations by following these steps:

t Steam clean (drilling equipment only);
• Scrub with brushes in trisodium phosphate (TSP) solution;
• Rinse with deionized water;
• Rinse with acetone;
• Rinse with hexane;
• Rinse with acetone; and
• Rinse with deionized water.
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5.8 SAMPLE CONTAINERS
The volumes and containers required for the sampling activities

are Included. 1n Tables 5-1 and 5-2. Pre-washed sample containers will
be provided by E 4 E's ASC and prepared in accordance with US ERA bot-
tle washing procedures. These procedures are Incorporated 1n E & E's
Laboratory and Field Personnel Chaln-of-Custody Documentation and
Quality Assurance/Quality Control Procedures Manual, 4«*44.1986.
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Table 5-1

SAMPLE CONTAINERS, VOLUCS, PRESERVATION,
AMD HOLDING TIMES FOR MATER SAHPLES

Type or
Anal y« la

Purge able
(Volatile)
Organ lea

Type and Size
or Container

40-Bl glaaa vial
with TeHon-becked
aepttai

NuBber or Container*
and Saaple Voluee

(per Saaple)

Two (2)| fill COB.
plately, no air apace

Preeervation

Cool to 4"C
( lea In cooler)

MexlaMM Holding
TlM

7 daya

in
i

Extract able
Organ ice, PCBa,
Peat ic ides

Hetala

Cyan idea

1/2-gallon bottlea
with Teflon-lined
capa

1-liter polyethy-
lene bottle with
polyethylene-lined
capB

1-liter polyethy-
lene bottle with
polyethylene-lined
capa

I«o (2)| total vo
aporox. 1 gal loot
fill coapletely

One (1), fill 7/8 full

One (1) f fill com-
pletely

Cool to 4*C
(ice in cooler)

Nitric acid to
below pH 2
(appro*. 1.) ml
Con HNOt
par liter)

Sodiua hydroxide
to pH 12 and
cool to 4*C
(ice In cooler)

Nuet be extracted
within •> daya|
analyvd id thin
30 daya

& anntha

24 houre, if
autfide preaent|
14 day*

Note: All aaaple bottlea will bo prepared in accordance with USEPA bottle waahlng procedure*. Iheee pro-
cedures are incorporated In E A E'a Laboratory and Fleld^^raamel Chaln-of-Cuetody Document ation and
Quality Assurance/Quality Control Procedurea Manual,



Table 5-2

SAMPLE CONTAINERS, VOLUMES, PRESERVATION,
AND HOLDING TIMES FOR SOIL SAMPLES

Type of
Analysis

Type and Size
of Container

Number of Containers
and Sample Volume

(per Sample)
Maximum Holding

Preservation Tl«e

(J)
I

Purges* Is
(Volatile)
Organ ica

Extract able
Organlea, PCBs,
Peat ic idea

Hetsla

Cyanides

2 ,J ,7 ,8 TCOO

40-ail glass vial
with Tsflon-bscksd
osplus

8-oz. glsss jar
with left on-lined
cap

8-ni. glaaa jar
Mith Teflon-lined
cap

B-oz. glaaa jar
Mith Teflon-lined
cap

8-oz. glass Jar
with teflon-lined
cap

Two (2); fill COB-
plstsly, no sir space

One (1)j fill coa-
pletely

One (1)| fill half-
full

One (1)j fill co
pletely

One (1)j fill co
pletely

Cool to 4*C
(Ice in cooler)

Cool to 4*C
(Ice in cooler)

Cool to 4*C ( ice
in cooler)

Cool to 4*C (ice
in cooler)

Cool to 4*C (ice
in cooler)

10 days

Must be extracted
within 10 dayej
analysed Mi thin
JO days

6 month*

24 hour*, if
aulf ide present j

Huat be extracted
within b day«j
analyasd within
30 days

Note: All sample bodies will be prepared in accordance with USCPA bottle washing procedures. These pro-
ceilurea are incorporated in £ A £'• Laboratory and Fleld&raonnel Chain-of-Custody Oocusent at ion and
Quality Aaaurance/Qualily Control Procedures Manual, Asrtf 1986.
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6. SAMPLE CUSTODY

6.1 STANDARD OPERATING PROCEDURES
This section describes standard operating procedures for sample

identification and cha1n-of-custody. The purpose of these procedures
is to ensure that the quality of the samples is maintained during
their collection, transportation, and storage through analysis. All
chain-of-custody requirements comply with standard operating proce-
dures Indicated in USEPA sample handling protocol. All sample control
and chain-of-custody procedures applicable to the E & E ASC are pre-
sented in E 4 E's Laboratory and Field Personnel Chain-of-Custody
Documentation and Quality Assurance/Quality Control Procedures Manual,

44A
1986.

Sample identification documents must be carefully prepared so
that sample identification and cha1n-of-custody can be maintained
and sample disposition controlled. Sample identification documents
include:

• Field notebooks;
• Sample label;
• Custody seals; and
• Chain-of-custody records.

6.1.1 Chain-of-Custody
The primary objective of the chain-of-custody procedures is to

provide an accurate written record that can be used to trace the
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possession and handling of a sample from the moment of its collection
through its analyses. A sample is in custody if it is:

• In someone's physical possession;
• In someone's view;
• Locked up; or

t Kept in a secured area that is restricted to authorized per-
sonnel .

Field Custody Procedures

t As few persons as possible should handle samples.

• The sample collector is personally responsible for the care
and custody of samples collected until they are transferred to
another person or dispatched properly.

• The sample collector will record sample data in the field
notebook.

• The site team leader will determine whether proper custody
procedures were followed during the fieldwork and decide if
additional samples are required.

Sample Tags
Sample tags attached to or affixed around the sample container

must be used to properly identify all samples taken in the field. The
sample tags are to be placed on the bottles so as not to obscure any
QA/QC data on the bottles; sample information nust be printed in a
legible manner using waterproof ink. Field identification must be
sufficient to enable cross-reference with the logbook. For chain-of-
custody purposes, all QC samples are subject to exactly the same
custodial procedures and documentation as "real" samples.

Chain-of-Custody Record
The chain-of-custody record nust be fully completed in dupl icate,

using black carbon paper where possible, by the field technician who
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has been desiqnated by the project manager as responsible for sample
shipment to the appropriate laboratory for analysis. In addition, if
samples are_known to require rapid turnaround in the laboratory
because of project time constraints or analytical concerns (e.g.,
extraction time or sample retention period limitations, etc.), the
person completing the chain-of-custody record should note these con-
straints in the "Remarks" section of the custody record.

Transfer of Custody and Shipment

• Samples must be accompanied by a chain-of-custody record.
When transferring samples, the individuals relinquishing and
receiving them must sign, date, and note the time on the
record. This record documents sample custody transfer.

• Samples must be dispatched to the ASC for analysis with a
separate chain-of-custody record accompanying each shipment.
Shipping containers must be sealed with custody seals for
shipment to the laboratory. The method of shipment, name of
courier, and other pertinent information are entered in the
"Remarks" section of the chain-of-custody record.

• All shipments must be accompanied by the chain-of-custody
record identifying their contents. The original record accom-
panies the shipment, and the yellow copy is retained by the
site team leader.

• If sent by mail, the package is registered with return receipt
.requested. If sent by common carrier, a bill of lading is

used. Freight bills, Postal Service receipts, and bil ls of
lading are retained as part of the permanent documentation.

Laboratory Custody Procedures. A desiqnated sample custodian
accepts custody of the shipped samples and verif ies that the saiiple
identification number matches that on the cha-in-cf-custody record.
Pertinent information as to shipment, pickuo, and courier is
entered in the "Remarks" section. The custodian then enters sa^ole
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identification number data into a bound logbook, which is arranged by
a project code and station number.

Custody Seals
Custody seals are preprinted adhesive-backed seals with security

slots designed to break if the seals are disturbed. A custody seal is
placed over the cap of individual sample bottles by the sampling tech-
nician. Sample shipping containers (coolers, cardboard boxes, etc.,
as appropriate) are sealed in as many places as necessary to ensure
security. Seals must be signed and dated before use. On receipt at
the laboratory, the custodian must check (and certify, by completing
logbook entries) that seals on boxes and bottles are intact.
Strapping tape should be placed over the seals to ensure that seals
are not accidentally broken during shipment.

6.1.2 Documentation

Sample Identification
All containers of samples collected from the Dead Creek project

wil l be identified using the following format on a label or tag fixed
to the sample container (labels are to be covered with Mylar tape):

DC-XX-00/0

• DC - This set of initials indicates the sample is from the
Dead Creek project.

• XX - These characters identify the sample locat ion. Actual
sample locations wil l be recorded in the task log.

• 0/0 - This character will-be either "0" for original samole,
or "D" for duplicate.

Each sample will be labeled and sealed immediately after collec-
tion. To minimize handling of sample containers, labels wil l be
fi l led out prior to sample collection. The sanple label wi11 be
filled out using waterproof ink and will be firmly aff ixed to the
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sample containers and protected with Mylar tape. The sample label
will give the following information:

• Date,
• Sample number,
• Sample volume,
• Analysis required,
• pH, and
0 Preservation.

Daily Logs
Daily logs and data forms are necessary to provide sufficient

data and observations to enable participants to reconstruct events
that occurred during the project and to refresh the memory of the
field personnel if called upon to give testimony during legal proceed-
ings. All daily logs will be kept in a bound waterproof notebook con-
taining numbered pages. All entries will be made in waterproof ink,
dated, and signed. No pages will be removed for any reason. Correc-
tions will be made according to the procedures given at the end of
this section. The daily logs will include a site log and a task log.

The Site Log is the responsibility of the site team leader and
w i l l include a complete summary of the day's activity at the site.

The Task Log will include:

• Name of person making entry (signature).
• Names of team members on-site.
• Levels of personnel protection:

- Level of protection originally used,
- Changes in protection, if required, and
- Reasons for changes.

• Time spent collecting samples.
• Weather conditions.
• Documentation on samples taken, including:

- Sampling location and depth station numbers;
- Sampling date and time, sampling personnel; and
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- Type of sample (grab, composite, etc.), matrix.
• On-site measurement data.
• Fie]J observations and remarks.
• Weather conditions, wind direction, etc.
• Unusual circumstances or difficulties.
• Initials of person recording the information.

Corrections to Documentation

Notebook
As with any data logbooks, no pages will be removed for any rea-

son. If corrections are necessary, these must be made by drawing a
single line through the original entry (so that the original entry can
still be read) and writing the corrected entry alongside. The correc-
tion must be initialed and dated. Most corrected errors will require
a footnote explaining the correction.

Sampling Forms
As previously stated, all sample identification tags, chain-of-

custody records, and other forms must be written in waterproof ink.
None of these documents are to be destroyed or thrown away, even if
they are illegible or contain Inaccuracies that require a replacement
document.

If an error is made on a document assigned to one individual,
that individual may make corrections simply by crossing a line through
the error and entering the corrected information. The incorrect
information should not be obliterated. Any subsequent error discov-
ered on a document should be corrected by the person who made the
entry. _A11 corrections must be initialed and dated.

Photographs
Photographs will be taken as directed by the team leader. Docu-

mentation of a photograph 1s crucial to its validity as a representa-
tion of an existing situation. The following information will be
noted in the task log concerning photographs:

• Date, time, location photograph was taken,
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• Photographer (signature),

t Weather conditions,

• Description of photograph taken,

• Reasons why photograph was taken,

t Sequential number of the photograph and the film roll number,
and

• Camera lens system used.

After the photographs hive been developed, the Information
recorded in the field notebook should be transferred to the back of
the photographs.

6.1.3 Sample Handling. Packaging, and Shipping
The transportation and handling of samples must be accomplished

in a manner that, not only protects the integrity of the sample but
also prevents any detrimental effects due to the possible hazardous
nature of samples. Regulations for packaging, marking, labeling, and
shipping hazardous materials are promulgated by the United States
Department of Transportation (DOT) in the Code of Federal Regulations,
49 CFR 171 through 177.

All chain-of-custody requirements must comply with standard oper-
ating procedures in the USEPA sample handling protocol. All sample
control and chain-of-custody procedures applicable to the E & E Ana-
lytical-Services Center (ASC) are presented in E & E's Laboratory and
Field Personnel Chain-of -Custody Documentation and Quality Assurance/
Quality Control Procedures Manual, •Api*^ 1986.

Sample Packaging
Samples must be packaged carefully to avoid breakage or contami-

nation and must be shipped to the laboratory at proper temperatures.
The following sample packaging requirements will be followed:
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• Sample bottle lids must never be mixed. All sample lids must
stay with the original containers. Custody seals must be
affixed..

• The sample volume level can be marked by placing the top of
the label at the appropriate sample height, or with a grease
pencil. This procedure will help the laboratory to determine
if any leakage occurred during shipment. The label should not
cover any bottle preparation QA/QC marks.

• All sample bottles must be secured with a custody seal and
placed in a plastic bag to minimize the potential for vermicu-
lite contamination.

• Shipping coolers must be partially filled with packing mate-
rials to prevent the bottles from moving during shipment.

• The secured sample bottles must be placed in the cooler in
such a way as to ensure that they do not touch one another.

• The environmental samples are to be cooled. The use of "blue
ice" or some other artificial icing material is preferred. If
necessary, ice may be used, provided that it is placed in
plastic bags. Ice is not to be used as a substitute for pack-
ing materials.

• Any remaining space in the cooler should be filled with inert
packing material. Under no circumstances should material such
as sawdust, sand, etc., be used.

• A duplicate custody record must be placed in a plastic bag and
taped to the bottom of the cooler lid.

Note: The ASC does not knowingly accept samples with high levels of
radioactivity or dioxins, or any samples for which ASC handling
procedures may be Insufficient to protect laboratory employ-
ees. Project staff and field staff must take all feasible
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precautions, including discussions with site officials and com-
pany representatives, and site observations to ensure that
neither they nor ASC personnel are exposed to unduly hazardous
materials. Note that field staff are (in many cases) equipped
with personal protection and breathing apparatus not available
to ASC personnel.

Shipping Containers
Environmental samples will be properly packaged and labeled for

transport and dispatched for analysis to the Ecology and Environment.
Inc.. Analytical Services Center located at 4285 Genesee Street.
Buffalo, New York. 14225. A separate chain-of-custody record must be
prepared for each container. The following requirements for shipping
containers will be followed.

Shipping containers are to be custody-sealed for shipment as
appropriate. The container custody seal will consist of filament tape
wrapped around the package at least twice and custody seals affixed in
such a way that access to the container can be gained only by cutting
the filament tape and breaking a seal.

Field personnel will make arrangements for transportation of
samples to the ASC. When custody is relinquished to a shipper, field
personnel will telephone the ASC custodian (716/631-0360) to inform
him of the expected time of arrival of the sample shipment and to
advise him of any time constraints on sample analysis. The ASC must
be notified as early in the week as possible, and in no case later
than 3 p.m. (eastern time zone) on Thursday, regarding samples
intended for Saturday delIvery. Samples will be retained by the ASC
for 30 days after the final report is submitted.

Marking and Labeling

• Use abbreviations only where specified.

The words "This End Up" or "This Side Up" must be clearly
printed on the top of the outer package. Upward pointing
arrows should be placed on the sides of the package. The
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words "Laboratory Samples" should also be printed on the top
of the package.

• After a container has been sealed, two chain-of-custody seals
are placed on the container, one on the front and one on the
back. The seals are protected from accidental damage by
placing strapping tape over them.
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7. CALIBRATION PROCEDURES AND FREQUENCY

All instruments-and equipment used during sampling and analysis
wil l be operated, calibrated, and maintained according to the manufac-
turer's guidelines and recommendations as well as criteria set forth
in the analytical methodology of the Contract Laboratory Program for
organic and inorganic analyses. Operation, calibration, and main-
tenance will be performed by personnel properly trained in these pro-
cedures. Documentation of all routine and special maintenance and
calibration information will be maintained in an appropriate logbook
or reference file and will be available on request. Table 7-1 lists
the major instruments to be used for sampling and analysis.

Laboratory capabilities will be initially demonstrated for
instrument and reagent/standards performance as well as accuracy and
precision of analytical methodology. Daily GC/MS performance tests
wil l be implemented as required and are referenced in the methods to
be used.
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Table 7-1

LIST OF MAJOR INSTRUMENTS TO BE USED IN
THE DEAD CREEK SAMPLING AND ANALYSIS PROGRAM*

• M5A 260 02 Explosimeter

• HNu PI-101 Photoiomzation Analyzer

• Organic Vapor Analyzer Foxboro (12B)

• Temperature/Conductivity Meter - Portable

a Hewlett Packard (HP) 1000 computer with RTE-6 operating
system; equipped with Aquarius software for control and
data acquisition from up to four gaa chromatograph/maas
spectrometer (GC/MS) systems; combined Miley and
National Bureau of Standards (NBS) maas spectral
library; and data archiving on magnetic tape.

a HP5993 GC/MS equipped with packed col twins for analysis
of volatile organic compounds.

a HP5995C GC/MS equipped with both packed and capillary
columns for analysis of all priority pollutant organic
compounda.

a HP5970 Mass Spectral Detector interfaced with an HP589Q
GC for capillary coluan determination of semi-volatile
priority pollutant compounds.

a fekmar LSC-2 Liquid Sample Concentrator for volatile
organic analysis.

a Hewlett Packard Model 7675A Automated Purge and Trap
Sampler.

a Varian 6000 and 3700 Gas Chromatrographs (total 3)
equipped with flame lonization, electron capture,
photoionization and Hall detectors as appropriate for
various analyses

• Spectra-Physics Model SP 4100 and SP 4270 Computing
Integrators.

a Instrumentation Laboratory Model 457 Fully Automated
Atomic Absorption Spsctrophotometer, including a Model
655 Furnace Atomizer.

a Perkin Elmer 50002 Fully Automated Atomic Absorption
Spectrophotometer (AAS) with Furnace Atomizer and
Zeeman background correction system.

a Perkin El.ner P£ II Inductively Couolsd Argon Plasma
(ICAP) Spectrometer.

•Calibrated, maintained, and operated according to manu-
facturer's specifications and all QC protocols within the
appropriate nwthodoloqy. Both lamps <;10.2 «v, 11.7 ev)
will be used with the HNu Photoionizer. Isobutylene will
be used as the calibration gas. The HNu, the OVA, and
the MS A 260 02 Cxplosimeter will be calibrated, at a
•ninimum, before use each day, or aa required if field
problems arise.
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8. ANALYTICAL PROCEDURES

Analytical methods to be utilized for the sampling tasks are
referenced in USEPA documents: Contract Laboratory Program - Organic
Analysis, Statement of Work (SOW), Multimedia, Multiconcentration,
Revised July 1985 and Inorganic Analysis, SOW No. 784, July 1984. In
addition, groundwater samples from the five residential wells will be
analyzed for low-level volatile organic compounds. The gas chromato-
graphic methods to be utilized are referenced within the following
documents: the Determination of Halogenated Chemicals in Water by the
Purge and Trap Method, Method 502.1, April 1981; and the Analysis of
Aromatic Chemicals in Water by the Purge and Trap Method, Method
503.1, May 1980.

Included in Tables 8-1 through 8-5 are detection limits for the
GC/MS and GC organic analysis and inorganic (metals) analysis. Tables
8-6 through 8-8 include QC guidelines for inorganic analysis. Refar
to sections 4 and 13 of this document for additional QC information
regarding spike recovery and RPO limits. Information on sample con-
tainers, preservation, and holding times are presented in Section 5 of
this document.

Methodology references contain specific QC criteria associated
with the particular methods. These specific requirements include
calibration, tuning, and QC samples and are described in detail within
the methods. Daily performance tests and demonstration of precision
and accuracy are required.

In addition, all analytical staff nembers w i l l follow Ei E
orotocol as set forth in E 1 E's Laboratory and Field Personnel
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DEAD CREEK ORGANIC ANALYSIS HAZARDOUS SUBSTANCE LIST (HSL)

Compound

Volatiles

Chloromethane
Bromomethane
Vinyl chloride
Chlorethane
Methylena chloride
Acetone
Carbon disulfide
1 ,1-dichloroethen*
1 ,1-dichloroethane
trans-1 , 2-dichloroethene
Chloroform
1 ,2-dichloroethane
2-butanone
1 ,1 , 1-tnchloroetnane
Carbon tetrachloride
Vinyl acetate
Bromodichloromethane
1 ,1 ,2,2-tetrachloroethan*
1 ,2-dichloropropana
trans-1 ,2-dicnloropropafW
Trichloroethene
Oibromo Chloromethane
1 ,1 ,2-tnchloroethane
Benzene
cis-2,3-dichloropropene
2-chloroethyl vinyl ether
Sromoform
2 -hex anona
4-methy 1 -2-pent anona
Tetrachloroathena
Toluene
Chlorobenzene
Ethyl benzene
Styrene
Total xylenas

CAS Number

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-35-3

156-60-5
67-66-3

107-06-2
78-93-3
71-55-6
56-23-5

108-05-4
75-27-4
79-34-5
78-87-5

10061-02-6
79-01-6

124-48-1
79-00-5
71-43-2

10061-01-5
110-75-8
75-25-2

591-78-6
108-10-1
127-18-4
108-88-3
108-90-7
100-41-4
100-42-5

Detection

Low
Water
(ug/L)

10
10
10
10

5
5
5
5
5
5
5
5

10
5
5

10
5
5
5
5
5
5
5
5
5

10
5

10
10

5
5
5
5
5
5

Limits

Low
Soil/

Sediment
(ug/kg)

10
10
10
10

5
10

5
5
5
5
5
5

10
5
5

10
5
5
5
5
5
5
5
5
5

10
5

10
10

5
5
5
5
5
5

,v 1986
of 13

•Referenced - USEPA Contract Laboratory Program, revised July 1985.

Note:

Medium Water Contract Required Detection Limits 'CROD for Volatile
HSL Compounds are 100 times tht individual Low Water CROL.

Medium Soil/Sedi.nent Contract Required Detection Limits (CRDL< for
Volatile HSL Compounds are 100 times the individual Law Soil/Sedi.nent
CRDL.
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Table 3-1 (Cont.)

Compound

Semi-Volatilea

Phenol
bis(2-chloroethyl) ethar
2-chlorophenol
1 , 3-dichlorobenzene
1 ,4-dichlorobenzen«
Benzyl alcohol
1 ,2-dichlorobenzene
2-<nethylphenol
bis(2-chloroisopropyl)
ether

4 -methyl phenol
N-n i 1 r oao-Oipr opy lamina
Hexachloroethane
Nitrobenzene
Isophorone
2-nitrophenol
2 ,4-dimethy 1 phenol
Benzoic acid
bis(2-chloroethoxy)
methane

2 ,4-dichlorophenol
1 ,2,4-tnchlorobenzen*
Naphthalene
4-chloroanilina
Hexachlorobutadiene
i-chloro-3-methylphenol
(para-chloro-meta-creaol)

2-methylnaphthalene
Hexachlorocyclopentadierw
2,4,6-trichlorophenol
2,4,5-trichlorophenol
2-chloronaphthalene
i-nitroaniline
Dimethyl phthalate
AcenapMthylene
3-nitroaniline

CAS Number

108-95-2
111-44-4
95-57-8

541-73-1
106-46-7
100-51-6
95-50-1
95-48-7

39638-32-9

106-44-5
621-64-7
67-72-1
98-95-3
78-59-1
88-75-5

105-67-9
65-85-0

111-91-1

120-83-2
120-82-1
91-20-3

106-47-8
87-68-3
59-50-7

91-57-6
77-47-4
83-06-2
95-95-4
91-53-7
38-74-4

131-11-3
208-96-3
99-09-2

Detection

Low
Water
(uq/L)

10
10
10
10
10
10
10
10
10

10
10
10
10
10
10
10
50
10

10
10
10
10
10
10

10
10
10
50
10
50
10
10
50

Section j
Revision -a. 1
Date: May 1986
Page: 3 of 13

Limits

Low
Soil/

Sediment
(uq/kg)

330
330
330
330
330
330
330
330
330

330
330
330
330
330
330
330

1 ,600
330

330
330
330
330
330
330

330
330
330

1,600
330

1,600
330
330

1,600
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Table 8-1 (Cont.)

Compound

Semi-Volatilea

Acenaphthene
2,4-dinitrophenol
4-nitrophenol
Oibenzofuran
2,4-dinitrotoluene
2,6-dimtrotoluene
Oiethylphtnaiate
4-chlorophenyl phenyl athar
Fluorena
4-mtroaniline
4,6-dinitro-2-«ethylph«noi
S-mtrosodipheny lamina
4-bromophenyl phenyl ether
Hexacnlorobenzene
P ent ach 1 o ropheno 1
Phenanthrene
Anthracene
Oi-n-butylphthalate
Fluoranthene
Pyrene
Butyl benzyl phthalate
3,3' -dichlorobenzidirw
Benzo(a)anthracene
bis( 2-ethy Ihexy 1 ) phthalate
Chryaene
Di-n-octyl phthalate
Benzo(b)fluoranthena
Benzo( k ) f luoranthene
3enzo(a)pyrane
Indenod ,2,3-cd)pyrene
Oibenz( a, h) anthracene
Benzo(g,h,i)p«rylen«

CAS Number

83-32-9
51-28-5

100-02-7
132-64-9
121-U-2
606-20-2
84-66-2

7005-72-3
86-73-7

100-01-6
534-52-1
86-30-6

101-55-3
118-74-1
87-86-5
85-01-8

120-12-7
84-74-2

206-44-0
129-00-0
85-68-7
91-94-1
56-55-3

117-81-7
218-01-9
117-84-0
205-99-2
207-08-9

50-32-8
193-39-5
53-70-3

191-24-2

Detection

Low
Water
(ug/L)

10
50
50
10
10
10
10
10
10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

Sect, j
Revisit o. 1
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Limits

Low
Soil/

Sediment
(ug/kg)

330
1,600
1,600

330
330
330
330
330
330

1 ,600
1,600

330
330
330

1,600
330
330
330
330
330
330
660
330
330
330
330
330
330
330
330
330
330

Note:

Medium Water Contract Required Detection Limits (CRDL) For Semi-
Volatile HSL Compounds art 100 timea the individual Low Water CRDL.

Medium Soil/Sediment Contract Required Detection Limits C C R O L ) for
Semi-Volatile HSL Compounds are 60 tines the individual Low Soil/ Sed-
iment CRDL.
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Table 8-1 (Cont.)

Compound

Pesticides and Pol yen lor mated

alpha-BHC
beta-BHC
delta-BHC
gamwa-BHC ( Undane)
Heptachlor
Aldrin
Heptachlor Cpoxide
Endosuifan I
Dieldnn
4,4'-OD£
Endosuifan II
4,4'-000
Endosuifan Sulfate
4, 4' -DOT
Endrin Ketone
Methoxycnlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

CAS Number

Biphenyls (PCBs)

319-84-6
319-85-7
319-86-8
58-89-9
76-44-8

309-00-2
1024-57-3
959-98-8

60-57-1
72-55-9

33213-65-9
72-54-8

1031-07-8
50-29-3

53494-70-5
72-43-5
57-74-9

8001-35-2
12674-11-2
11104-28-2
11U1-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

Detection

Low
Mater
(ug/U)

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.5
0.5
1.0
0.5
0.5
0.5
0.5
0.5
1.0
1.0

Sect.
Rev 13; , . |
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Limits

Low
Soil/

Sediment
(ug/kg)

a
8
8
8
8
a
8
8

16
16
16
16
16
16
16
80
ao

160
80
80
30
80
80

160
160

Notes;

Medium Water Contract Required Detection Limits '.CROD for Pesticide/
PCS HSL Compounds are 100 tinea the individual Low Mater CRDL.

Medium Soil/Sediment Contract Required Detection Limits ICROLI for
Pe»ticida/PCB HSL compounds are 15 times the individual Low Soil,Sed-
iment CRDL.

Detection limits listed for soil/sediment are based on wet weight.
The detection limits calculated by the laboratory for soil/sedment,
calculated on dry weight basis, as required by the contract, will be
higher.

Specific detection limits are highly matrix dependent. The detection
limits listed herein arc provided for guiaance and may not aiiavs oe
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Table 8-2

METHOD DETECTION LIMITS (MOLa)
FOR SELECTED ORGANQWLICES

Sect. ,
R e v i t . 1
Date: ,, 1986
Page: 6 of 17

Compound

Methyl chloride
Vinyl chloride
Methyl bromide
Ethyl chloride
1, 1-dichloroethylene
1 , 1-dichloroethane
Methylene chloride*
cis*trana-1 ,2-dichloroethylene
Chloroform
1 ,2-dichloroethane
1,1, 1 -tr ichloroethane
Carbon tetrachloride
BromodichlorcMethane
Oichloroacetonitrile
1 , 1 ,2-trichloroethylene
Chlorodibroaomethane
1 , 1 ,2-trichloroethane
1 ,2-dibromoethane
2-chloroethylvinyl ether
2-chloroethylethyl ether
Bromoform
1 , 1 ,2 ,2-tetrachloroathana
1 , 1 , 2,2-tetrachloroethylene
Chlorobenzene
1 , 2 -dib romo- 3-chl oropropane

MDL*
(ug/1)

0.01
0.006
0.1
0.008
0.003
0.002
—
0.002
0.002
0.002
0.003
0.003
0.002
0.04
0.0007
0.005
0.007
0.03
0.07
0.02
0.02
0.01
0.001
0.001
0.03

MOL8

(ug/l)

0.001
0.01
0.03
0.003
0.003
0.003
—
0.002
0.002
0.002
0.001
0.002
0.003
0.04
0.0006
0.008
0.002
0.04
0.02
0.01
0.05
0.004
O.C01
0.005
0.05

HOC* - Method detection limit at 99S confidence that the value is not zero.

MOLB - Estimated method detection limit.

•Average background level for methylene chloride 0.1 ug/L.

Reference - USEPA - The Determination of Halogenated Chemicals in Water by
the Purge and Trap Method 502.1, EPA *600/4-81-059, April 1981.

3-6



Table 8-3

AROMATIC COMPOUNDS
LOWER LIMITS OF OCTECTION

Sect 10 r
Revision o. !
Date: May 1986
Page: 7 of n

Compo>i"d

Benzene
1 ,1 , 2-tnchloroethylene
a-trifluorotoluene
Toluene
1,1,2, 2-tetrachloroethy lene
Ethylbenzene
1 ,chlorocyclohexene-1
p-xylene
Chlorobenzene
n-xylene
o-xylene
Iso-propylbenzene
Styrene
n-propylbenzene
tert-butylbenzene
o-chlorotoluene
Bromobenzene
sec-butylbenzene
1 ,3,5-trimethylbenzene
p-cymene
1 ,2,4-trimethylbenz»ne
p-dichlorobenzen«
m-dichlorobenzen*
n-butylbenzene
2,3-benzofuran
o-dichlorobenzene
Hexachlorobutaditn*
1,2,4-trichlorob«nz«n«
Naphthalene
1 ,2,3-trichlorobenzen*

Lower Limit
of Detection

(ug/')»

0.02
0.01
O.C2
0.02
0.01
0.002
a. oos
0.002
0.004
0.004
0.004
0.005
0.008
0.009
0.006
0.008
0.002
0.02
0.003
0.009
0.006
0.006
0.006
0.02
0.03
0.02
0.02
0.03
0.04
0.03

•Lower Limit of D»t»ction ,-99* confidence that the
zero calculated Tron 7 runs at 0.04 n ~ < l .

value is not

Reference - USEPA - The Analysis of Aromatic Chemicals in Water
bv the Purge and' Trap Method 503.1, ERA »600/i-81-057,
Mav 1980.
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Revision ,
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Table 8-4*

ELEMENTS CETEHHINED BY INDUCTIVELY COUPLED
PLASMA EMISSION OR ATOMIC ABSORPTION SPECTROSCOPY

Contract Required
Detection Level

Element (ug/L)

Aluminum
Ant unony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Coppe r
Iron
Lead
Magnesia*
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thalliua
Tin
Vanadium
Zinc

200
60
10

200
5
5

5,000
10
50
25

100
5

5,000
15

0.2
40

5,000
5

10
5,000

10
40
50
20

•Referenced - USEPA Contract Laboratory Program, July 1984.
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Sect io
Revision «. i
Date: Hay 1986
Page: 9 of 13

Table 8-5*

CYANIDE DETERMINATION

Contract Required
Detection Level

Element (uq/L)

Cyanide 10

'Referenced - USEPA Contract Laboratory Prograi, July 1984.
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Date: May 1986
Page: 10 of n

Table 8-6*

INITIAL AND CONTINUING CALIBRATION VERIFICATION
CONTROL LIMITS FOR INORGANIC ANALYSES

Analytical Method

ICP Spectroacopy/
Flame Atomic
Absorption
Spectrometry

Furnace AA

Cold Vapor AA

Other

Inorganic Speciea

Metals

•

Metals
Tin

Mercury

Cyanide

5 of
(

Low
Limit

90

90
80

80

90

True Value
EPA Set)

High
Limit

110

110
120

120

110

•Referenced - USEPA Contract Laboratory Program, July 1984.
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Sec t. 0.8
Revision Mo. I
Date: May 1986
Page: 11 of H

Table 8-7*

INTERFERED AND ANM.YTE ELEfCNTAL CONCENTRATIONS
USED FOR ICP INTERFERENCE CHECK SAMPLE

Analytes (•9/1) Intefferent a (mg/L)

Silver
Arsenic
Barium
Beryl Una
Cadmium
Cobalt
Chromium
Copper
Manganese
Nickel
Lead
Ant imony
Selenium
Thallium
Vanadium
Zinc

0.5 Aluminum
1.0 Calcium
0.5 Iron
0.5 Magnesium
1.0
0.5
0.5
0.5
0.5
1.0
1.0
1.0
1.0
1.0
0.5
1.0

500
500
500
500

•Referenced - USEPA Contract Laboratory Program, July
1984.
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Table S-8

INTERFERE*! AND ANALYTE ELEMENTAL CONCENTRATIONS
USED FOR INTERFERENCE MEASUREMENTS IN TABLE 8-7*

Section t . a
Revision So. 1
Date: May 1986
Page: 12 of 13

Analytes Cmo/L) Inter ferenta Cmq/L)

Aluminum
Ar senic
Boron
Bar i in
Beryl liu»
Calcium
Cadmium
Cobalt
Chromium
Copper
Iron
Magnesium
Manganese
Molybdenum
Sodlun
Nickel
Lead
Antimony
Selenium
Silicon
Thall inn
Vanadium
Zinc

10
10
10

10

1
1

10
10
10
10
10
10
I

10
I

10

Alum in u*
Calcium
Chromun
Copper
Iron
Magnesium
Manganese
Nickel
Titanium
Vanadium

1,000
1,000

200
200

1,000
1,000

200
200
200
200

Note: 100 + 205 recovery required for ICP interference check.

'Referenced - USEPA Contract laboratory Program, Revised July Iq84.
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p«9«< .* of 11
Cha1n-of-Custody Documentation and Quality Assurance/Quality Control
Procedures Manual,•Apc2jl986.

8-13



Section No. 9
Revision No. I
Date: May 1986
Page: I of 4

9. DATA REDUCTION, VALIDATION, AND REPORTING

QA/QC requirements from both methodology and company protocols
w i l l be strictly adhered to during sampling and analytical work. All
data generated will be reviewed by comparing and interpreting results
from chromatograms (responses, stability of retention times), accuracy
(mean percent recovery of spiked samples), and precision (reproduci-
bility of results). Refer to Section 10 for detailed discussion of
QA/QC protocol.

All calculations and data manipulations are included in the
appropriate methodology references. Control charts and calibration
curves w i l l be used to review the data and identify outlying results.

Prior to the submission of the report to the client, all data
w i l l be evaluated for precision accuracy and completeness. Specific
procedures for data validation are included in Exhibit E: Quality
Assurance/Quality Control Requirements, in the CLP Statement of Work
as referenced in Section 8 of this document. Sections 4, 8, and 13 of
this document include some of the quality control criteria to be
utilized in the data validation process.

Data storage and documentation w i l l be maintained using logbooks
and data sheets that will be kept-on file. Analytical and field QC
w i l l be documented and included in the report. The central file will
be maintained for the sampling and analytical effort for a period of
rive years after the final report is issued.

Reports will be reviewed by the laboratory supervisor, the QA
officer, ASC manager and/or director, and the project manager. The
following information will be included in the analytical reports:
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1. Scope and Application

- Type of analyses, parameters of interest, Method Detec-
tion Limits (MOLs), acceptance criteria for precision,
accuracy, and completeness

2. Analytical Methods (referenced)

3. Method Blank Analysis

- Types of impurities and contamination

4. Quality Control

- Demonstration of competence by meeting limits for accept-
ance criteria for precision, accuracy, and completeness

- Records kept and reported with sample results

5. Criteria for Quantitative Identification

- Results reported in ug/1, ug/kg or mg/1, mg/kg

6. Method Verification

- Demonstration of precision and accuracy

7. Calibration

- Internal/external standards used

8. Daily Performance Tests for Instrumentation

- Tuning and calibration

9. Criteria for Qualitative Identification
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- Criteria for positive identification

- Chromatograms

The following information will not be included in the analytical
reoorts but are available within the Sampling Plan, QAPP, and Health
and Safety documents for the Dead Creek Project.

10. Safety

- Detailed summary of safety protocols followed

11. Apparatus and Materials

- Sampling equipment, instruments used for analysis

12. Reagents

- Types of reaqents used, preparation of standard solutions

13. Samoling

- Techniques used

14. Sample Preservation and Handling

Figure 9-1 presents a Data flow/reporting scheme.
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DATA GENERATED BY ANALYSTS

I
DOCUMENTED IN LOGBOOKS/DATA SHEETS OR ON MAGNETIC TAPE

1
DATA APPROVED BY RESPECTIVE LAB SUPERVISOR

i
DATA TABULATED AND COMPILED INTO REPORT FORMAT

(Job File)

I
REPORT APPROVED BY RESPECTIVE SUPERVISOR

I
REPORT APPROVED AND VALIDATED BY QA OFFICER

(Report Package Validated Utilizing CPL Review Criteria)

I
REPORT APPROVED BY LABORATORY MANAGER

I
REPORT APPROVED BY PROJECT MANAGER

1
VALIDATED ANALYTICAL REPORT PACKAGE SUBMITTED TO CLIENT

Figure 9-1 DATA FLOW/REPORTING SCHEME
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10. INTERNAL QUALITY CONTROL CHECKS

QC data is necessary to determine precision and accuracy and to
demonstrate the absence of Interferences and/or contamination of
glassware and reagents. Laboratory-based QC will comprise at least
10% of each data set generated and will consist of standards, repli-
cates, spikes, and blanks. Depending upon the particular method used,
QC may be more rigorous, but at a minimum, one spike or replicate per
10 samples and one method blank per 20 samples or run, whichever is
greater, will be utilized for every analytical run. Field duplicates
and field blanks will be analyzed by the laboratory as samples and
will not necessarily be Identified to the laboratory as duplicates or
blanks. Split samples in the field will be provided to IEPA upon
request to be analyzed independently. Calculat ions will be performed
for recoveries and standard deviations along with review of retention
times, response factors, chromatograms, calibration, tuning, and all
other QC information generated. All QC data, including split samples,
will be documented in the site logbook. QC records will be retained
and results reported with sample data. Specific QC requirements for
the organic and inorganic analyses are incorporated in USEPA's Con-
tract Laboratory Program, Scope of Work for Organic and Inorganic
Analyses.

Blank Samples
Blank samples are analyzed in order to assess possible contamina-

tion from the field and/or laboratory so that corrective measures may
be taken, if necessary. Blank samples include:
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• Field Blanks - These blank samples are exposed to field and
sampling conditions and analyzed in order to assess possible
contamination from the field.

• Method Blanks - These blank samples are prepared in the lab-
oratory and are analyzed in order to assess possible labora-
tory contamination.

• Reagent and Solvent Blanks - These blank samples are prepared
in the laboratory and analyzed in order to determine the back-
ground of each of the reagents or solvents used in an analy-
sis.

Analytical Replicates
Replicate samples are aliquots of a sinqle sample that is split

on arrival at the laboratory or upon analysis. Replicates may be made
if no duplicates are provided by the field sampling team; however,
their purposes are not always interchangeable. Significant differ-
ences between two replicates that are split in a controlled laboratory
environment usually are due to poor analytical technique.

Calibration Standards
A calibration standard is prepared in the laboratory by dis-

solving a known amount of a pure compound in an appropriate matrix.
The final concentration calculated from the known quantities is the
true value of the standard. The results obtained from these standards
are used to generate a standard curve and thereby quantitate the com-
pound in the environmental sample. A minimum of three calibration
standards will be used to generate a standard curve for ail analyses.

Check Standard
A check standard is prepared in the same manner as a calibration

standard or may be obtained from USEPA. The final concentration cal-
culated from the known Quantities is the "true" value of the standard.
The important difference in a check standard 1s that it is not carried
through the same process used for the environmental samples, but is
analyzed without digestion or extraction. A check standard result is
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used to validate an existing concentration calibration standard file
or calibration curve. The check standard can provide information on
the accuracy of-the instrumental analytical method independent of var-
ious sample matrices.

Spike Sample
A sample spike is prepared by adding to an environmental sample

(before extraction or digestion), a known amount of pure compound of
the same type that is to be assayed for in the environmental sample.
These spikes simulate the background and interferences found in the
actual samples and the calculated percent recovery of the spike is
taken as a measure of the accuracy of the total analytical method.
When there is no change in volume due to the spike, it is calculated
as follows:

100 (0-X)
X R * ——————

where, % R = Percent recovery;

0 - Measured value of analyte; and

X = Measured value of analyte concentration in the sample
before the spike is added.

Tolerance limits for acceptable percent recovery are established in
the methodology references and presented in Section 8 of this docu-
ment.

Internal Standard
An internal standard is prepared by adding a known amount cf

compound to the environmental sample; the compound selected is not one
expected to be found in the sample, but is similar in nature to the
compound of interest. Internal standards are added to the environ-
mental sample just prior to analysis, ('lore: Internal standards and
surrogate spikes are different compounds. The internal standard is
for quantification ourposes using the relative response factor;
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surrogate spikes indicate the percent recovery and therefore the
efficiency of the methodology.)

Matrix Spike/Duplicate
Aliquots are made In the laboratory of the same sample and each

aliquot is treated exactly the same throughout the analytical method.
Spikes are added at approximately 10 times the method detection limit.
The percent difference between the values of the duplicates, as calcu-
lated below, is taken as a measure of the precision of the analytical
method:

2 (Oi - Do) x 100
X 0 - — - —— _

02)

where, X D » Percent difference,

DI = First sample value, and

$2 - Second sample value (duplicated).

The tolerance limit for percent differences between laboratory dupli-
cates should not exceed 15X for validation in homogeneous samples.
Refer to Section 8 for criteria on percent difference. Acceptable
percent differences may vary depending on actual levels.

Quality Control Check Samples
Inorganic and organic control check samples are available from

USEPA free of charge and are used as a means of evaluating analytical
techniqu«s of the analyst.
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11. PERFORMANCE AND SYSTEM AUDITS

Performance and system audits include careful evaluation of both
field and laboratory quality control. System audits are performed on
a regularly scheduled basis during the lifetime of the project to
determine the accuracy of the measurement systems.

System audits may be performed through split sampling in the
field and issuing the laboratory periodic blind samples. Split sam-
ples may be provided and will be documented. The IEPA would compare
results of QA split samples analyzed by an independent laboratory with
analogous results obtained by E & E on splits of the same samples.
Results will be reported to IEPA in a timely manner for this compari-
son. Blind samples will be analyzed by the laboratory utilizing
appropriate analytical methodology and results reported with sample
data.

Audits of field activities can be carried out to evaluate sam-
pling activities such as sample identification, sample control, chain-
of-custody procedures, field documentation, and general sampling oper-
ations. "

The Project Manager and QA officer wi l l create a schedule and
institute a program for regular system and performance audits.

One field and one laboratory audit w i l l be performed by E i £
during the project sampling and analytical activities. The field
audit w i l l be performed by an E & E Health and Safety Officer and the
laboratory audit by E 4 E's corporate QA officer. Attachments 1 and 2
provided at the end of Appendix D contain evaluation sheets including
a field audit checklist and a laboratory evaluation checklist.
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IEPA previously conducted initial performance and system audits
during July and August 1985. IEPA will perform a scheduled systems
audit during—sample analysis for the project.
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12. PREVENTIVE MAINTENANCE

All instruments and equipment will be maintained under service
agreements with the manufacturers and will be serviced and maintained
only by qualified personnel. All repairs, adjustments, and calibra-
tions will be documented in an appropriate logbook or data sheet that
will be kept on file.
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13. PROCEDURES FOR DATA ASSESSMENT

Performance of the following calculations will be documented and
included in the QC section.

13.1 ACCURACY
Accuracy is the difference between an average value and the

"true" value when the latter is known or assumed. The term "accuracy"
is normally used interchangeably with "percent recovery," and
describes either recovery of a known amount of analyte (spike) added
to a sample of known value, or recovery of a synthetic standard of
known value.

Recovery Un1k(O » 100 x (concentration spike + sample) - sample|ltn1*e; concentration spike

Recovery (standard) - 100 x observed value
true value

Average
The average (or arithmetic mean) of a set of "n" values is the

sum of the values divided by "n":
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13.2 PRECISION
Relative to the data from a single test procedure, precision is

the degree of mutual agreement among individual measurements made
under prescribed conditions. An estimate of standard deviation is
normally used to describe the precision of a method.

Standard Deviation Estimate
Standard deviation estimate is the most widely used measure to

describe the dispersion of a set of data. Normally, X ̂ S will
include 68%, and X +_ 2S will include about 95%, of the data from a
study.

Relative Standard Deviation
The estimate of precision of a series of replicate measurements

will usually be expressed as the relative standard deviation, RSD:

SO
RSD » 7 * 100%

Percent Relative Difference
A measure of the difference between two samples assumed to be

identical through dividing (splitting) an original sample, analyzing
each portion, identifying the values of the first replicate (Xj) and
that of the second replicate (X2), and dividing the difference by
the mean (X) of x^ and X2.

RD( percent) s m

13.3 COMPLETENESS
Completeness is a measure of the amount of valid data obtained

from a measurement system compared to the total amount that was
expected to be obtained under normal conditions. A 95% completeness
figure is usually required for a particular analysis and overall proj-
ect objective.
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14. CORRECTIVE ACTION

Corrective actions can be initiated as a result of performance
and system audits, laboratory and interfield comparison studies, spe-
cific problems, and/or a QA program audit, to name a few.

Corrective actions may include altering procedures in the field,
conducting subsequent audits, or modifying laboratory protocol. Time
and type of corrective action, if needed, will depend on the severity
of the problem and relative overall project importance. The project
manager is responsible for initiating corrective action and the ASC
manager/director or the team leader for its implementation.

Precision and accuracy will be regularly tracked by the analyti-
cal staff to determine unacceptable results and to evaluate and imple-
ment corrective actions. Corrective actions may include but not be
limited to recalibration of Instruments using freshly prepared cali-
bration standards; replacement of lots of solvent or other reagents
that give unacceptable blank values; additional training of laboratory
personnel; or reassignment, if necessary. Corrective actions in many
cases may need to be defined as the need arises.

If substantial corrective action is required or if serious QA
problems are encountered, the IEPA will be notified by phone and in
writing as soon as possible. All corrective action w i l l be imple-
mented and documented after notification and approval of IEPA.
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15. QUALITY ASSURANCE REPORTS

For the project sampling effort, no separate QA report will be
issued. Analytical and QC data will be included in the comprehensive
report summarizing data quality information for the entire project.

Reports will include where appropriate, periodic assessments of
accuracy, precision and completeness, results of performance and sys-
tem audits, and significant QA/QC problems and recommended solutions.

Bimonthly reports will be issued summarizing QA/QC activity as
well as problems/comments associated with the analytical and sampling
effort. Results from split/duplicate samples will be provided to IEPA
in a timely manner for comparison of results. Serious analytical
problems wi l l be reported to IEPA by phone and in writing as soon as
possible.
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FIELD AUDIT CHECKLIST



Ecology and Environment, Inc.

FXSLD ACDIT CHECKLIST

Briefing with On-Sice Project Manager (SPM)

PROJECT NC.

PROJECT MANAGES

OFFICE LOCATION

DATE OF AUDIT

SIGNATURE OF AUDITOR

Yes N/A Wa* a QA Project Plan and a Site Health and
Safety Plan plan prepared? l£ yes, what items
are addressed in the plan?
Cements:

Yes No N/A Was a briefing held with project participants?
Comments:

Yes No N/A Were additional instructions given to project
participants (i.e., changes in project plan)?
Comments:

Yes No N/A Is there a written list of sampling locations
and descriptions?
Comments: ___________



Yes _ No _f N/A ___ 5. I* there a nap of sampling locations?
CooBwnts:

Yes ___ No ___ N/A _ 6. Do*« the sampling team follow a system of
accountable documents?
If yea, what documents are accountable?
rnnmnri

Yes _ No _ M/A ___ 7. Is there a list of accountable field documents
checked out to the S?M or designated person?
IS yes, who checked them out?
Comments;

Yes _ No _ N/A _ 8. Is the transfer of field documents (Sample :.D.
Tags, Chain-of-Custody Records, logbooks,
etc.) from the SPM to the field participants
documented in a logbook?
Commentsr __________
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PROJECT NO.

PROJECT MANAGER
OFFICE LOCATION

FIHD AUDIT CHECKLIST

Field Observations

OAT! OF AUDIT

SIGNATURE OF AUDITOR

Yes No N/A Was permission granted to enter and inspect
the facility/sampling site?
Cc tss

Yes No N/A

Yes No N/A

Is permission to enter the facility documented?
COIBBentS:

Were split samples offered to the facil i ty/
client? If yes, was the o f fe r accepted or
declined?
Consents:

Yes No N/A If the offer to split samples was accepted,
were the split samples collected?
Cements: __ ____________

Yes No N/A Is the offering of split samples recorded?
Cements t ___________________
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Yes _ No _ N/A _ 6. If split samples were collected, are they
— documented?

If yes, where are they documented?
Comments:

Yes _ No _ N/A _ 7. Are the number, frequency, and types of field
measurements and observations taken as speci-
fied in the project plan or as directed by
the S?N?
Comments:

Yes __ No __ N/A ___ 8. Are field measurements recorded (pH, tempera-
ture, conductivity, etc.)? where?
Comments:

Yes _ No _ N/A _ 9. Are samples collected in the types of containers
specified in the project plan or as directed by
the SPM?
Comments: ___ ________

Yes _ No _ N/A _—10. Are samples preserved as specified in the Prsjec:
Plan or as directed by the S?M?
Comments: ________
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Yes _ No __JS/A ' 11. Are the number, frequency, and types of samples
collected as specified in the Project Plan or
as directed by the S?M?
Comments:

Yes No __ N/A __ 12. Are samples packed for preservation as specified
in the Project Plan (i.e., packed in ice, etc.)?
Comments:

Yes _ Mo _ N/A _m 13. Is sample custody maintained at all tiaes?
Comments:
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PROJECT NO.

PROJECT MANAGER

OFFICE LOCATION

Yes No N/A

FIELD AUDIT CHECKLIST

Document Control

DATE OF AUDIT

SIGNATURE OF AUDITOR

Rave «11 unused and voided accountable docu-
ments been returned to the SPM by the team
members?
Com»*nts:

Yes No N/A Have document numbers of all lost or destroyed
accountable documents been recorded in the
SPM's logbook?
Comments:

Yes _ No _ N/A _ 3. Are all samples identified with Sample :.D. Tags?
Comments: __

Yes No __ N/A ___ 4. Arc all Sample I.D. Tags completed (e.g.,
station no., location, date, tiae, analyses,

~ — signatures of samplers, type, preser'/atives,
etc.)?
Comments: _____________________
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Yes _ No _ N/A _ 5. Are all samples collected listed on a Chain-
"•" of-Custody Record?

If ye», describe the type of Chain-o'-Custody
Record used.
Cosssents:

Yes __ No __ N/A __ 6. Are the Staple I.D. Tag numbers recorded on the
Ch»in-of-Custody Records?
CosMents:

yes __ No __ N/A __ 7. Does information on Sample I.D. Tags and Chain-
of-Custody Records match?
Coanents:

Yes _ No _ N/A __ 8. Do the Chain-of-Custody Records indicate the
method of sample shipment?
Comments: __ __________

No __ N/A __ 9. Is a Ch«in-of-Custody record included with
the samples in the shipping container?

Kits: ___ ________________________

o-i-a



Yes _ Mo _ JJ/A __ 10. Do th« sample traffic reports agree with the
— Sample 1.0. Tags?

Comments:

Yes _ No _ N/A __ 11. If required, has a copy of a Receipt-For-S«mples
fora been provided to the facility?
Comments:

Yes _ No _ N/A. _.12- If required, was the offer of a receipt for
saaples documented?
Comments:

Yes _ No _ N/A _ 13. If used, are blank saaples identified?
COBBMntS:

Yes _ No _ N/A __ 14. If collected, are duplicate samples identified
on Sample I.D. Tags and Chair.-of-Castcdy Records:
Conunts: ________________________

Yes _> No __ N/A __ 15. If used, are spiked samples identified?
Comnents: ___ ______________
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?es _ No _ N/A _ 16. Ar* Field Notebooks signed by the individual
who checked out the notebook from the SPM?

~" Comments:

Yes _ No _ N/A _ 17. Are Field Notabooki dated upon r«c«ipt from
tht SPM?

tats:

Y«s _— No _ N/A"__ 18. Ar« Fi«ld Notebooks project-specific (by note-
book or by page)?
Coroents:

Yes _ No __ N/A __ 19. Ar» Field Notebook entries dated and identified
by author?
CoBMnts:

Yes _ No _ N/A _ 20. Zs the facility's approval or disapproval to
take photographs noted in a Field Notebook?
Coooents: ___ ___ ______

Yes No _ N/A ___ 21. Are photographs documented in Field Notebooks
(e.g., time, date, description of subject,
photographer, etc.)?
Coaments: __ _________________

M-JD



Yes _ No __ N/A _ 22. If a Polaroid camera is used, are photos matched
~~ with Field Notebook documentation?

Comments:

Yes _ So _ N/A ___ 23. Are Sample I.D. Tag numbers recorded in the
S?M logbook?
Comments:

Yes _f No _ N/A _ 24. Are Quality Control checks documented (i.e.,
calibration of pH meters, conductivity meters,
etc.)?
Comments:

Yes No _ N/A _ 25. Are amendments to the Project Plan documented
(on the Project Plan itself, in a project
logbook, elsewhere)?
Comments: __________________
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FIELD AUDIT CHECKLIST

Debriefing with SPM or
Field Sampling Team

PROJECT NO. ____________ DATE OF AUDIT

PROJECT MANAGER ______' SIGNATURE OF AUDITOR

OFFICE LOCATION ___________

Yes __ No __ N/A __ 1. Has a debriefing held with project partici-
pants after the audit was completed?

?«s __ No _ N/A _ 2. Were any recommendations made to project
participants during the debriefing?
If yes, briefly describe what recommendations
were made.
Comments:

D-l-12



DOCUMENT AUDIT CHECKLIST

Closed Files

PROJECT NO.

PROJECT LOCATION

OFFICE LOCATION

DATE OF AUDIT

SIGNATURE OF AUDITOR

Yes No N/A 1. Have individual files been assembled (field
investigation, laboratory, other)?
Coswents:

Yes No N/A 2. Is each file inventoried?
Consents:

Yes No S/A Is a document numbering sytem used?
Comments:

Yes No N/A Has each document been assigned a document ccn-
trol number?
COBMntS: __________________________
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Yes __ No ___ N/A _ 5. Ar* All documents listed on the inventory
accounted for?
Consents:

Yes __ No __ N/A __ 6. Are there any documents in the file that are
nee on the inventory?

Yes _ No _ N/A _7. is the file stored in a secure area?
Comments:

Yes No _ N/A ___ 8. Are there any project documents that have been
declared enforcement sensitive?
Cements: __ __ _____________
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DOCUMENT AUDIT CHECKLIST
Enforcement Sensitive Documents

PROJECT MO.

PROJECT LOCATION

OFFICE LOCATION

DATE OF AUDIT

SIGNATURE OF AUDITOR

No _ N/A ___ 1. Are Enforcement Sensitive documents stored in
* secure are* separate from other project
documents?
Comments:

Yes __ No __ N/A __ 2. Are Enforcement Sensitive documents listed in
the project file?
Comments:

Yes _ No _ N/A ___ 3. Is access to Enforcement Sensitive files
restricted?
Comments:

Yes No N/A 4. Rave classified documents been starred cr
stamped "Enforcement Sensitive?"
Comments: ________

Yes N/A Is classified inforaation inventoried?
Comments: ______________



Y«s _ So _ H/A _, 6. X* clucificd information nuab«r«d for
~" document control?

COOMHtS:
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AUDIT CHECKLIST

Active Project Files

PROJECT NO.

PROJECT LOCATION

OFFICE LOCATION

DATE OF AUDIT

SIGNATURE OF AUDITOR

No N/A Are project notebooks being maintained in
accordance with E & E policies?
Conwnts:

Yes _ Mo _ N/A _ 2. Are project activities logbooks being kept up
to date?
Consents:

Yes No N/A 3. Is each entry in the project activities logbook
identified by date and author, if made by
persons not originally assigned to the book?

ints:

Yes N/A 4. Arc entries legible, 'actual, and made in ink?
Coanents: __ __ ________________
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Quality Control

ITEM Yes/No/NA Comments

Docs the laboratory maintain a quality Control
Manual?

Does ch« manual address the important clamant*
of a QC program, including Cha following:

a. Personnel?

b. Facilities and equipment?

e. Operation of InifnimentiT

d. Documentation of procedures?

e. Procurement and inventory practices?

f. Preventive maintenance?

. Reliability of data?

b. Data validation?

i. Feedback and corrective action?

j. Instrument calibration?

k. Recordkeeping?

1. Internal audits?

Is the Site-Specific Quality Assurance Project Plan (QAPP)
(the technical portions of which should be included with the
contract provisions) available to laboratory personnel?____
Are laboratory personnel familiar with the
QC requirements of the QAPP?
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ITEM Yes/No/NAComments

Art <JC responsibilities and reporting relation-
ships clearly

Rave standard curves been adequately documented?

Are laboratory standard* traceable?

Are quality control charts Maintained for each
routine analysis?

Do QC records shov corrective action when
analytical results fail to meet QC criteria?

Do supervisory personnel review the data and
QC results?
How promptly? _____ • ____ ̂  _______

Are data calculations cheeked by a second
person?

Are data calculations documented?

Are ricoverles of organic surrogates
documented?

Are limits of detection determined and
reporcid properly?

Are all data and records retained for the
required amount of time?

Are quality control data (e.g., standard curve
results of duplication and spikes) accessible
for all analytical results?

Do supervisory personnel understand and agree to the
reporting requirements required by the Contract and
the Site-Specific QAPP?

Are outside standard QC samples (such as EPA samples) run
at least tvlce a year on each routinely performed aethod to
verify chat the standards used, the method used, and the
instrunent used is within acceptable Limits?
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Analysis Time Fr

ITQ1 Yes/No/NA Comments

Is the Laboratory familiar with the required
time frame for reporting data?

Art personnel familiar with holding CisMs of
various analysis paraMtars?

Does laboratory have sufficient personnel and
instrumentation to meet tiSM requirements?

Does laboratory have a written policy of what to
in case of instrument breakdown (such as backup

Reporting Procedures

ITEM Yes/No/NA Comments

Is a standard reporting format required?

Will interim sampling and analysis results
be reported to the client for review and
comment?

Is provision made for a project QA report to
summarize all QC data?

Is provision made for the submission of raw
data and chromatograms if required?
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Yes _ No _ N/A _. 5. Arc aodifications to the project workplan noted
__ in the project activities logbook or elsewhere?

CooMnts i

No _ N/A ___ 6. i9 411 inventory of serialized field documents
(Sample 1.0. Tags, Chain-of-Custody Records,
etc.) in the document control inventory logbook?

COHMnts:

Y«s __ No ___ N/A _ 7. Oo«« th« Fiald Notabook contain adequate informa-
tion about each sample including the Sample 1.0.
Tag number, data, location, and information
necessary to reconstruct the sample?
Cements:

Yes ___ No _ N/A __ 8. Are entries to the Field Notebook made in ink?
ints:

Yes __ No __ N/A ___ 9. Are corrections properly executed with one line
through the error in all project logbooks and
Field Notebooks?
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Yet ___ No __ N/A 10. Are all project nocebooks and logbooks properly
__ labeled wich the project number, site number/

designation, and title?

ints:
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OFFICE LOCATION

DATE OF AUDIT

SIGNATURE OF AUDITOR

Yes

DOCUMENT AUDIT CHECKLIST

Document Control Officer

1. la an inventory of serialized field documents
(Sample I .D. Tags, Chain-of-Custody Records,
Receipt-for-Samples Form, e tc . ) in the
document control inventory logbook?

tnts:

Yes No S/A Arc project materials secured during other
than working hours unless they are in use?
Consent*:

Yes No N/A Is Enforcement Sensitive material maintained
in « secured area with a check-out log at all
tiaes?
CflOMnts: ___ ______________________
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Attachment 2

LABORATORY EVALUATION CHECKLIST



Ecology and Environment, Inc., (E & E)

Laboratory Evaluation Checksheet

Laboratory: _________^^__

Address _____^___^__^__

Date •

Contract Kuob«r:

Contract Tltl«:

Personnel Contacted:

Rao* Title

Laboratory Evaluation Teaa:

Name Title



ORCAi-TZATIOK AND PERSONNEL

ITEM Yes/No/NA Comments

Laboratory or Project Manager (individual
responsible for overall technical effort):

Name:

Plasaa Emission
Speccroscopist

Name
Experience:1 year minimum requirement

Flamelesa Atomic Absorption Spectroscopisc

Name
Experience: 1 year •inlmirn requirement

Inorganic Sample Preparation Expert

Name
Experience: 1 year

Flaae and Cold Vapor AA Spectroecopiat

Name: _ _____ _
J Experience: 1 year "1•«»•• requirement
\

Classical Inorganic Technique* Analyst:

Name:
Experience: 1 year "t^imm requirement

RequiresMttts for experience a« listed are miaimal and aey be
increased for specific projects iavolvlng difficult sas l̂es
or uaueual aecrices. . .
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ITEM Yes/No/MA Comments

GC/HS Operator:

Want: _
Experience: 1 year "•*«<""'• requirement

GC/MS Spectral Inc«rpr«cacioa Expert:

Name: ___________»_^___^_______—
Exp«ri«nc«: 3 years alnlaua requirement

Purge and Trap Expert:

Name:
Experience:Iyear •inimuo requirement

Excraecion Concentration Expert:

Name: _^^_____
Experience: 1 yeai: '•̂"•'"•"i' requirement

Gas chronatography and/or
Pesticide Residue Analysis Expert:

Name:
Experience: 2 years minlmm requireaent

Do the personnel assigned to this project have
appropriate educational background to success-
fully accomplish the objectives of this project?
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ITEM Yes/No/NA Comments

Do personnel assigned Co this project have the
appropriate level and type of experience to
successfully accomplish the objectives of this
program?

Is the organization adequately staffed to
•eet project coomitaeots in a tlaely manner?

Does the laboratory Quality Assurance super-
visor report to senior management levels?

Was the Project Manager available during the
evaluation?

Was Che Quality Assurance supervisor available
during the evaluation?

Does the laboratory have a Quality Assurance
Officer?
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Sampling

ITEM ———— Yes/No/NA f Conraents

Do sampling procedures follow contract
specifications?

Za a unique identification on each sample?

Is sampling information properly recorded such
as saaple type, sampling location, date and cime
of collection and name of sample collector?

Are written chain-of-custody procedures
available for review?
Are they in accordance with E & E/EPA guidelines?

Are tamper-proof seals used on samples
that are shipped?

Are Department of Transportation regulations *
in effect for samples that are shipped?

Are proper sample containers being used
as specified in E & E sample handling protocol?______________

Are proper preservation techniques being
used for the analytical methods and sample
types concerned?

Are provisions made for the collection of QA
split samples?

Are provisions made for field blanks and
duplicate samples at am appropriate percentage (normally 101 eachmin
or 1 each per set, whichever is ereater. or aa ap^eifted in con trace?

Is waste to be bulked prior to off-site
disposal?

Art adiquact facilities available to do
compatibility testing?
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CE3E3AL FACILITIES-Sampls laceipt, Storage, and Preparation Areas
When touring the facilities, five special attention to: (a) the overall

appearance of organization and neatness, (b) the proper maintenance of
facilities and instrumentation, (c) the general adequacy of the facilities to
accooplish the work.

ITEM " ~ ~ ~ " ~ " ~ Y e s / N o / N A C o m m e n t s

Is a sample custodian designated for chain-of-
custody samples? If yes, name of sample
custodian.
N,

Are written Standard Operating Procedures
(SOP's) developed for receipt and storage
of samples? Is a permanent logbook maintained
with all pertinent sample information?

Is the appropriate portion of the SOP available
to the analyst at ?ha sample receipt/storage
area? ,

Are chain-of-custody seals checked for
integrity?

Are the sample shipping containers opened in a
manner to avoid possible laboratory contamination?

Are samples that require preservation stored in
such a vay as to maintain their preservation?

Are volatile samples stored separately from
seal-volatile samples?

Are adequate facilities provided for storage of
samples, including cold storage?

Is a systea in effect which assures that the
cold storage tiaperature is maintained?

Ar« ter.3«Tatura excursions noted and are
a??r:triac« ac:i:r.s taken when required?
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ITEM Yes/No/NAConments

Is tha laboratory maintained la a clean and
organized manner?

Does cha laboratory appaar to hava adequate work-
space (120 sq feet, 6 llnaar feet of unencumbered
baoeh spaea par analyse)?

Ara spacial facilities provided for handling
axeraaaly tonic materials such as dioxln (e.g.,
glove box, controlled air)?

Are contamination-free work areas provided for
traea level analytical work?

Are exhaust hoods provided to allow contamination-
free work with volatile and hazardous materials?

i
Is tha air flow of the hoods periodically
cheeked and recorded?

Are chemical wasce disposal policies/procedures
well-defined and followed by the laboratory?

Is de-ionized water available for preparation of
standards and blanks (both for Inorganics and Organics)?

Are periodic safety brieflogs or lectures given?

'Are periodic QA/QC or general meetings held at regular
'intervals? ~

Does the laboratory have adequate safety devices
(eye wash stations,' spill control stations, showers,
first-aid stations, etc.)

Are proper glassware cleaning procedures
appropriate to analyses followed?
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ITS Yes/No/NA ConmenCs

Is the analytical balance located away from draft
and ariaa subject to rapid temperature change?

Has ch« balance been calibrated and checked
within one year by a certified technician?

Is the balance routinely checked with appropriate
class S weights before each ose and are the
results recorded in a logbook?

Is adequate chemical storage space available and
are chemicals properly segregated according to
class?

Are solvent storage cabinets properly vented as
appropriate for the, prevention of possible
laboratory contamination?

Are reagent grade or higher purity chemicals
used to prepare standards?

Are analytical reagents dated upon receipt?

Are reagent inventories neintilf**1 00 a first-ln,
first-cut basis?

Are analytical reagenta checked oat before use?

Are frtsh analytical standard* prepared at a
frequency consistent with procedure requiraaeats?

Are reference materials properly labeled with
concantratlonSt date of preparation, and the
idtnticy of the person preparing the sample?
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ITEM Yes/No/NAComments

Is a logbook maintained Co keep crack of the
preparation of spiking/calibration standard*?

Arc eh* primary standards traceable to HBS .or
EPA standards?

Do cha analysts record banco data la a naat and
accurata Banner?

Does tba supervisor periodically examine and
review the logbooks, notebook* and bench
sheets?

Are standards stored separately frov saapla
extracts?

Are volatile and seal-volatile solutions
properly segregated?

Is the appropriate portion of the SOP or
procedures Manual available ee the analyst
ae the saaple preparation area?

Is the SOP for glassware vaahlag posted at
the cleaning station?
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IHSTWMEHTATKMf

List th« major laboratory iucruoants chae will b« used. Coapltct
and inacruasnc •valuation fora on «ach one. (Mot* •aimfaceaxwr, wd«l, y«ar
of pvrebM*. d«c«ccont coi«u or oeter acc«a«ori*« ahoald b« listed.)

In«truM«nt Analysis
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Instrument Evaluation Fora

Instrument:

Instrument Mfg.

Mod«l: ___________^^____ Year of Acquisition:

Condition: ________

Calibration Frequency:

Service Maintenance Frequency:

Other Pertinent Information:

ITEM YES MO COMMENT

Are manufacturer'* operating minus. Is readily
available to the operator?

Is there a calibration protocol available to the
operator?

Are calibration results kept la a permanent
record? (permanent log book listing calibrations,
inetrnaent problems, etc, should be) kept by each tnstriseent.)

Is a permanent service record maintained?

Has the instrument been modified la any vay?

Is the instrument properly vented?

SATISFACTORY? | ]

Comments: __________
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Analytical Methodology

SPECIFIED IN
AKALY7E RZmZHCZ CONTRACT_____
_________ __________ YES NO
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ITS Yes/No/MA Contents

Are the required oethoda used?

Is there any unauthorized deviation fro*
contract methodology?

Are written analytical procedure* provided Co
the analyst?

Are reagent grade or higher parity chemicals
used to prepare standard*?

Are fresh analytical standards prepared at a
frequency consistent with good QA?

Are reference materials properly labeled with
concentrations, date of preparation* and the
identity of the person preparing the sample?

Is a standards preparation sad tracking logbook
maintained?

Do the analysts record bench data in a neat and
accurate manner?

Is the appropriate instrumentation used in
accordance with the required pracoeol(s)?
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Quality Control

Yes/No/NA Comments

Doea the laboratory maintain a Quality Control
Manual?

Oo«a tha manual addresa tha important elements
of a QC program. Including tha following:

a. Personnel?

b. Facllltiaa and equipment?

c. Operation of instruments?

d. Documentation of procaduraa?

a. Procurement and inventory practlcea?

f. Preventive maintenance?

g. Rallability of data?

h. Data validation?

1. Feedback and corrective action?

j. Inatrument calibration?

k. Kacordkeeplng?

1. Internal audits?

Is the Site-Specific Quality Aasurance Project Plan (QAPP)
(the technical portions of which should be included with the
contract provisions) available to laboratory personnel? ____ _
Are laboratory personnel familiar with the
QC requirements of the QAPP?
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I T E M Y e s / N o / N A C o m m e n t s

Art QC responsibilities and reporting relation-
ships clearly defined?

Have standard curves beea adequately documented?

Are laboratory standards traceable?

Are quality control charts Maintained for each
routine analysis?

Do QC records shov corrective action when
analytical results fail to Met QC criteria?

Do supervisory personnel review the data and
QC results?
Hov promptly? ______

Are data calculations cheeked by a second •
person?

Are data calculations documented?

Are recoveries of organic surrogates
documented?

limits of detection determined and
reported properly?

Are all data and records retained for the
required amount of time?

Are quality control data (e.g., standard curve,
results of duplication and spikes) accessible
for all analytical results?

Do supervisory personnel understand and agree Co che
reporting requirements required by the Contract and
che Sice-Specific QAPP?

Are outside standard QC samples (such as EJPA samples) run
at least twice a year oa each routinely pcrforaed aethod to
verify that the standards used, the method used, and the
instruaent used is within acceptable limits?
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Analysis Time Fr

ITEM Yes/No/NA Comments

Is the Laboratory familiar with the required
time frame for reporting data?

Art personnel familiar with holding times of
various analysis parameters?

Does laboratory have sufficient personnel and
instrumentation to meet time requirements?

Does laboratory hare a vrltcea policy of what Co do
la case of instrument breakdown, (such as backup

Reporting Procedures

ITEM Yes/No/NA Comments

Is a standard reporting format required?

Will interim sampling and analysis results
be reported to the client for review and
comment?

Is provision made for a project QA report to
summarize all QC daca?

Is provision made for the submission of raw
data and chromacograms if required?
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ecology and environment, inc.
111 WEST JACKSON BLVD., CHICAGO, ILUNOIS 60604, TEL. 312-663-9415
International Sp«cialitts in the Environment

October 17, 1986

Mr. Jeff Larson
Illinois ERA
Division of Land Pollution Control
2200 Churchill Road
Springfield, Illinois 62706

Dear Jeff:

Per our telephone conversation on October 16, 1986, this letter will
serve as a formal modification to the Quality Assurance Project Plan
(QAPP) for the Dead Creek Project.

lEPAs comments on the revised QAPP (May 1986) were outlined in a
memorandum from Ron Turpln dated July 25, 1986. The revised QAPP
refers to a document entitled "E & Es Laboratory and Field Personnel
Chain-of-Custody Documentation and Quality Assurance/Quality Control
Procedures Manual, April 1986." lEPAs Quality Assurance Officer
expressed the need to review this manual prior to approving the
QAPP.

A September 1986 revision of E & Es QA/QC manual was sent to you on
October 15, 1986 for submlttal to the IEPA Quality Assurance Officer.
This revision will be used by E & E personnel for the Dead Creek
Project. In view of this, wherever the April 1986 issue of E & Es
manual is referred to in the QAPP, it should be changed to read
September 1986. Specific page numbers in the QAPP where this change
will be necessary are as follows: 5-12, 5-13, 5-14, 6-1, 6-7, and
8-13. Handwritten changes have been made to E &Es copies of the
QAPP, and the applicable pages are enclosed for your file.

Please contact me should you have any questions regarding this
matter.

Sincerely

&*~ <£~-̂
RECEIVED

Dan Sewall
OPT 2 2 1986

39E1F UU **
'• ~ IEPA-DLPC
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5.8 SAMPLE CONTAINERS
( The volumes and containers required for the sampling activities

are Included 1n Tables 5-1 and 5-2. .Pre-washed sample containers will
be provided by E 4 E's ASC and prepared in accordance with USEPA bot-
tle washing procedures. These procedures are incorporated in E & E's
Laboratory and Field Personnel Chain-of-Custody Documentation and
Quality Assurance/Quality Control Procedures Manual, 4p»44-1986.
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Table 5-1

SAMPLE CONTAINERS, VOLUMES, PRESERVATION,
AND HOLDING TIMES FOR MATER SAMPLES

eni

Type of
Analysis

Purgeable
(Volatile)
Organic*

Extract able
Organ ica, PCBa,
Peat ic idea '

Type and Size
of Container

40-a>l glaaa vial
with Tenon-backed
aaptua

1/2-gallon bottlea
Mith Teflon-lined
caps

Number of Container*
and Sample Voluee

(per SaMple)

Two (2)t fill COM.
pletely, no air apace

Two (2)| total voluM
approx. 1 gallon;
fill completely

Preservation

Cool to 4*C
( ic* in cooler)

Cool to 4'C
( ice in cooler)

Haxiauai Holding
Tiaie

7 day*

Muat be extracted
within 5 daya;
analyzed within

Metala

Cyan idea

1-liter polyethy-
lene bottle with
pol yethylene-lined
caps

1-liter polyethy-
lene bottle with
polyethylene-1ined
cape

One (1); fill 7/8 full

One (1 ) ; fill com-
pletely

Nitric acid to
below pH 2
(approx. 1.5 ml
Con HNOt
per liter)

SodiuM hydroxide
to pH 12 and
cool to 4'C
(ice in cooler)

30 day*

6 Montha

24 hours, if
aulfide present;
14 days

Note: All ample bottles wi l l be prepared In accordance with USEPA bottle waahing procedures. Theae pro-
cedures are incorporated in E & E'a Laboratory and FielcLfrraonnel Chaln-of-Cuatody Documentation and
Quality Assurance/Quality Control Procedurea Manual, *fflP 1986. ?$V
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Table 5-2

SAMPLE CONTAINERS, VOLUMES, PRESERVATION,
AND HOLDING TIMES FOR SOIL SAMPLES

in
i

Type of
Analysis

Purgsabls
(Volatile)
Organic*

Extract able
Organ lea, PCtys,
Pesticides

Type and Size
of Container

40-ail glass vial
with Teflon-backed
aeptua

8-oz. glass jsr
with Teflon-lined
cap

Nuaber of Container*
and Sample Voluaw

(per Saaple)

Two (2); fill cos-
pletely, no air space

One (1); fill coa-
pletely

Preservation

Cool to 4*C
( lev in cooler)

Cool to 4*C
(ice in cooler).

MaxisMM Holding
Tlate

10 days

Must be extracted
within 10 days;
analyzed within

Metal a

Cyanides

2 ,J ,7 ,8 TCOD

B-oz. glaas jar
with Teflon-lined
cap

8-oz. glass jar
with Teflon-lined
cap

8-oz. glaaa jar
with Teflon-lined
cap

One (1); fill half-
full

One (1) ; f i l l COB.
pletely

One (1 ) ; f i l l COM-
pletely

Cool to 4*C ( ice
in cooler)

Cool to 4'C (ice
in cooler)

Cool to 4*C (ice
in cooler)

30 days

6 mntha

24 hours, if
aulfide present)

Must be extracted
within 5 daya;
analyzed within
30 daya

Note: Ail aaaple bottles w i l l be prepared in accordance with USEPA bottle wash in) procedures. These pro-
cedures are incorporated in C & E'a Laboratory and Field Rtraonnel Chain-of-Cuatody Documentation and
Quality Assurance/Quality Control Procedures Manual, J»tK8 1986. • -•s
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6. SAMPLE CUSTODY

6.1 STANDARD OPERATING PROCEDURES
This section describes standard operating procedures for sample

identification and chain-of-custody. The purpose of these procedures
is to ensure that the quality of the samples is maintained during
their collection, transportation, and storage through analysis. All
chain-of-custody requirements comply with standard operating proce-
dures indicated in USEPA sample handling protocol. All sample control
and chain-of-custody procedures applicable to the E & E ASC are pre-
sented in E & E's Laboratory and Field Personnel Chain-of-Custody
Documentation and Quality Assurance/Quality Control Procedures Manual,

6tA.
1986.

Sample identification documents must be carefully prepared so
that sample identification and chain-of-custody can be maintained
and sample disposition controlled. Sample identification documents
include:

• Field notebooks;
• Sample label;
• Custody seals; and
• Chain-of-custody records.

6.1.1 Chain-of-Custody
The primary objective of the chain-of-custody procedures is to

provide an accurate written record that can be used to trace the
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• Photographer (signature),r
• Weather conditions,

• Description of photograph taken,

• Reasons why photograph was taken,

• Sequential number of the photograph and the film roll number,
and

• Camera lens system used.

After the photographs have been developed, the information
recorded in the field notebook should be transferred to the back of
the photographs.

6.1.3 Sample Handling, Packaging, and Shipping
The transportation and handling of samples must be accomplished

in a manner that not only protects the integrity of the sample but
also prevents any detrimental effects due to the possible hazardous
nature of samples. Regulations for packaging, marking, labeling, and
shipping hazardous materials are promulgated by the United States
Department of Transportation (DOT) in the Code of Federal Regulations,
49- CFR 171 through 177.

All chain-of-custody requirements must comply with standard oper-
ating procedures in the USEPA sample handling protocol. All sample
control and chain-of-custody procedures applicable to the E & E Ana-
lytical Services Center (ASC) are presented in E & E's Laboratory and
Field Personnel Chain-of-Custody Documentation and Quality Assurance/
Quality Control Procedures Manual, ̂ pi-44 1986.

Sample Packaging
Samples must be packaged carefully to avoid breakage or contami-

nation and must be shipped to the laboratory at. proper temperatures.
The following sample packaging requirements will be followed:
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HEALTH AND SAFETY PLAN
DEAD CREEK PROJECT

September 1986
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

ecology and environment, inc.
195 SUGG ROAD, P.O. BOX 0, BUFFALO. NEW YORK 14226, TEL. 716-632-4481
International SpecMtots In the Environment
recycled paper



•colony And wwi rofwcnc • inc

HAZARDOUS AND TOXIC MATERIALS TEAM
SITE SAFETY PLAN

A. 6OOAL INFORMATION

SITEt Dead Creek Project_______________ Job No.: IL-3020

LXATIONi Sauaet and Cahokia. Illinois

PLAN PREPARED BY: Dan Sewall DATE: 9/22/86

APPROVED BYi ~*a*JL *^ • * 3 » a . _______________ DATE:

OBJECTIVE(S)i Monitoring Mall Installation. Surface and Subsurface Soil Ssaplinq,
Surface and Groundwatar Sampling. Soil-Caa Survey.

PROPOSED DATE OF INVESTIGATION: October 1986 - March 1987

BACKGROUND REVIEW: Coepletet ___ Preliminary: X

DOCUMENTATION/SUMMARY: Overall Hizardt Serious: X Moderate: ___

Low: ___ Unknown: ___

B. SITE/HASTE CHARACTERISTICS

WASTE TYPE(S): Liquid X Solid X Sludge X Gae ___
Corroeive X Ignitable X Radioactive ___ Volatile

Toxic X
•utaqenic. peraistent______

FACILITY DESCRIPTION: The atudy area conaiate of 18 aitea ( 370 acrea) including: nanu-
facturinq facilitiea. inactive landfill*, aurface impoundments, and Dead Creek._______

Principal Disposal Method (type and location): Landfill (area filling), waste pilea.
aurface impoundments, open duapinq._____________________________

Unuaual Features (dike integrity, power lines, terrain, etc.): Power linea traverse
the.entire area waat of Rte 50. A flood control levee ia located immediately eaat of
Site Q - see m a p . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Statue: (active, inactive, unknown) Inactive, other than Manufacturing facilitiea.

Hi story i (injuries; complainta; previoua agency action): Illinois EPA has received
several complaints dating back to the early 1970's concerning duapinq in Dead Creek. A
fence waa constructed around the creek and Site M froai Judith Ln. to Queeny Ave. as a
result of a preliminary atudy dona by IEPA in this area. The Illinois Pollution Con-
trol Board and the Attorney General'* Office have been involved in actions concerning
Sites 0 end R. _________________________________________
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C. HAZARD EVALUATION
(Us* Supplaawntal Sheets if Necessary)

r
v- Sunary (attach copy of available chsaical information from Sax, . Mtrck Index, OSatada,

•tc.)i Tns following is a britf list of contaminant* found at varioua aitea in the atudy
area during paat agency and contractor investigation*. Thia list ia by no neana • coa-
plata coapilation of all contaainanta found or auapactad. and is provided eimply aa an
indication of the typaa of contaainanta which «ay be encounterad during field activities.

2.3.7.B-TCDO (Dioxin)_____________________________________________
PCB'a (Not apacifiad)__________________________________________
o-Oichlorobenzene______________________________________________
Dichlorophanol_______________________________________________
Lead_____________________________________________________
Cadaiui____________________________________________________

Araanic_____________ ' _____________________________________________
Chlorotoluane___________^_____________________________________________
Phoaphorua (not apacifiad) ___________________________________________________
Pentachlorophanol ________________________________________________
Vinyl chlorida______________________________________________________________________
Phoaqane______________^___________'._____________________•
Marcury___________________________________________________________
Saa attachad hazard avaluation ahaata for specific information._____________________

0. SITE SAFETY WORK PLAN

PERIMETER ESTABLISrtCNT: Hap/Skatch Attachad? Yea Site Secured? A
PariMtar Identified? Yea Zone(a) of Contanination Identified? B
A. Secured aitaa include: Dead Creak (Quaeny to Judith)i Si tea I. M. Nt R._______
B. Zbnaa preliainarily identified - investigation incoaplete. teaoaa entire area to

to be contaninatad. _____________________________________________
PERSONAL PROTECTION!

Level of Protections A ___ B X C X 0 X
Modifications! MINIMUM protective clothing will include: neoprana boota (steel toe
and ahank). hooded Tyvak or Sarsnac covaralls. naoprana qlovea, diapoaabla latex______
booties, disposable latex qlovaa. hard hate. See attach-ant for taak-apacific levela
of protaction. _____^______________---——————

Surveillance Equipaent and Matarialat All field activitiaa xill include •onitorinq
with an Hnu (10.2 laap) or OYA. rad-aini. and cyanide aetar or aonitox. and an exploai-
•eter/02 meter, CCA/MPA real tias psrticulata «eter. Optionalt MPA/GCA duat aonitor
will be uaad if conditions warrant._________________________________

C-3



PERSONAL PROTECTION (Cont.)t

Action
OVA/Hmi - 0 PP» abova background - Laval D

1-5 pp» abova background - Laval C
_______6-500 otm abova background - Laval B - Contact Regional Safaty Coordi-
__________________________________nator (RSC) prior to upgrade.
______>501 ppi abova background - Laval A_________________________
03 Matar - O9.M8 - Laval B. contact RSC._________________________

________>25» - Laava ara«. contact RSC._________________________
Exploaiaatar - <20S LEL - Continue oparatioo.________________________

_____________20-30* LEL - Identify aourca. initiate vapor auppraaaional »eaauraa
__________>3M LEL - Uava araa_____________________________
Particulata Monitor - >2 mo/m* - Initiata duat auppraaaion aaaaurea___________
Honitox CN Monitor - >? ma/m* - Uval A, contact RSC._________________

Rad-aini - Any readinqa - dapart ait a and contact RSC.

7/84 Raviaad OLD
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PERSONAL PROTECTION

The purpose of this attachment 1s to outline the anticipated
levels of protection for each of the objectives 1n the field Investi-
gation phase of this project. Upgrading and downgrading of these
levels will be determined In the field based on our readings, weather
conditions, and professional judgement. Minimum protective clothing
to be worn by any task will Include: neoprene boots (steel toe and

< shank), tyvek or saranax coveralls, disposable gloves and booties,
hard hats, and neoprene gloves.

Subsurface Soil Sampling/Hell Installation
The present scope of work Includes collecting subsurface soil

samples at sites 6, H, I, J, K, L, and N. Well Installation 1s
scheduled for sites 6, H, I, 0, and Q.

The anticipated level of protection for collection of subsurface
samples at sites G, H, I, and L 1s Level C. This will Include racal
power air-pur1fy1ng respirators (APRs) In addition to the protective
clothing listed above. It 1s expected that subsurface sampling at
sites J, K, and N will be conducted in Level D. Monitoring with all
equipment specified 1n the safety plan will take place during all
drilling activities, and upgrades or downgrades 1n personal safety
measures will be made as necessary. Hearing protection will be worn
by personnel working on or near operating drill rig. It 1s antic-
ipated that drilling and well Installation at site Q will be conducted
1n modified Level B protection. This will Include the minimum
protective clothing (saranac coveralls) along with self-contained air.
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A1r will be supplied by a cascade system of air cylinders and run
through a manifold systen to separate air lines for each team member
at the drill rig. The air cylinders will be located on a support
vehicle near the drill rig. Drilling and well Installation at the
remaining sites will Initially be conducted 1n Level C protection.

All levels of protection are based on existing background
Information. Upgrading and downgrading of these levels will be done
1n the field using best professional judgement, along with real-time
instrumentation readings.

Surface Water/Sediment Sampling
Surface water samples will be collected from creek sectors A-D

and Site M using a Kemmerer sampler or by dipping a wide-mouthed glass
jar and collecting a grab sample. The anticipated level of protection
for all surface water sampling is Level C, which will include racal
power APRs along with the minimum protective clothing listed above.
Viton or neoprene gloves, taped at the wrist, will also be worn.

Sediment samples will be collected from creek sectors A-D and
Site M using a peterson dredge or similar sampling device. The
anticipated level of protection is as outlined above for surface water
sampling. The need for upgrades or downgrades will be determined in
the field using best professional judgement, along with real-time
instrumentation readings.

Surface Soil Sampling
Surface soil samples will be collected from sites G and J.

Level C protection Is anticipated to be sufficient for surface soil
sampling at both sites. Racal power APRs will be worn 1n addition to
the minimum protective clothing noted above. Upgrades will be
determined 1n the field using best professional judgement, along with
real-time instrumentation readings.

Groundwater Sampling
Groundwater samples will be collected from new monitoring wells

at sites G, H, I, 0, and Q; from existing monitoring wells in the
vicinity of sites G, H, and L; and from residential wells to be
determined.
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Sampling of all monitoring wells 1s anticipated to be conducted
1n Level C protection. This will Include racal power APRs and vlton

>

or neoprene gloves 1n addition to the minimum protective clothing.
Residential well samples will be collected from existing plumbing In
Level D protection. Upgrading and downgrading of these levels will be
determined In the field as necessary, and downgrading will be cleared
through the safety coordinator.

Soil Gas Monitoring/Air Investigation
Soil gas monitoring will be conducted at sites G, H, I, J, K, L,

M, and N 1n addition to all creek sectors. The soil gas survey will
consist of pounding a small diameter well point Into the ground with a
special cylindrical hammer, followed by pumping air from the well
point into collection bags. Analysis of samples will then be com-
pleted using an OVA.

It is anticipated that all soil gas monitoring will be conducted
in Level C protection, Including racal power APRs 1n addition to the
minimum protective clothing.

The air investigation will consist of surveying all sites to
identify potential point sources. This will be followed by more
detailed sampling of any "hot spots" encountered. All air investiga-
tions done in off-site areas are expected to be conducted in Level A
protection as above, with upgrades to be determined in the field.
On-site air investigations will be conducted in conjunction with other
field activities (surface and subsurface soil sampling), and the level
of protection will be as outlined above for these activities.
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SPECIAL SITE CONSIKRATIONSi Sse attachment.

DECONTAHIIKTION PROCEDURESt

Personali Disposable protective clothing will be begged, labeled, and
Boot and glove weah with TSP anil water. Form! hot line set up necessary

Equipmentt TSP a water waeh with rinse as necessary. Sampling equipment t TSP-water
waah followed by solvent rim* (acetone-hexene-acetone)/DI water rinae. All drilling
equipinent (augers, split •noon*...) to be ateaa-c leaned. Air line* will be docon-
taainated in the following munmti internal - line* will be purged with Grade D or E
quality air} external - TSP-watar wash and rinse, m necessary._______________

INVESTIGATION - DERIVED HATERIM. DISPOSAL t (Not* - If Material ia proposed to be left on
site, written authorization ia to be received by the Project Tea* Leader prior to the
initiation of on site activities)! Drill cuttings, purge water will be containerized and
•oved inaide Dead Creek fence. Other disposables will be baggedt labeled, end container-
ized prior to Moving inside Dead Creek fence._____________________________

SITE ENTRY PROCEDURES: Decentaaination station will be determined each day based on
weather conditions. Entry procedure* will include aabient air Monitoring with eurveil-
lance equipment._______________________________________________

Tea* Meabet Responsibility

Dan Sewall Tea* Leader_________

Drillera/subcontrector personnel

Safety Officer TBA
TBA

TBA

•Additional members to be determined. Project log book will include tea* •embers and
dates present for all field activities. All subcontractor personnel are to provide SSC
with written certification of Medical approval, training status, and ability to wear

specified respiratory equipment. _________________________________
m~"~~~~~~ ~~" 7/84 Revised OLD
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SPECIAL SITE CONSIDERATIONS

Prior to initiating drilling local utilities will be contacted to define subsurface
transmission lines. Maneuverability is United in Dead Creek area north of Judith Lane.
Care should be taken to minimize stressful conditions resulting fro* extreme tenperatures.
Heat stress/cold stress synptoM Mill be Monitored and recorded in the SSC's log book. Work
Mill be conducted during daylight hours only.
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UrOMMTION

(UM Suppleewntal Sheeta if Neceaaary),

. EMERGENCY PRECAUTIONS

Acute Exposure Symptos* First Aid

Chlorotoluenei Sever* irritation of akin Wish irritated areas *ith water; gat
and respiratory ayatea___________ •edical aid_______________

Pantachlofophenolt Duat and vaoora Ingestiont laaedistely induce vaulting
irritata akin and •ueoua naabranaa - Den-alt Wash affected arsss with soap
sevsrs coughing and sneezing_______ and water___________________

PCB'st Raah and acna froa danaal contact Ingestion: Provida water, induca vo-utting
2.3.7,8-TCDOt Acne, skin and aya irrita-. Dermal: Soap and water wash__________
tion, respiratory diatraaa ____________________________

•Saa attached hazard evaluation aheeta for additional infonMtion._______________

LOCAL RESOURCES
(Mam, Address and Phone Nuabar)

LOCAL AREA CODE: 618

Ambulance 332-6600 Saugat Fira Dapt.__________________________________
Hospital Emergency Roost 874-707& Christian M»lfara Hospital___________________
Poison Control Cantar 1-800-252-2022 St. John's Hospital - Springfield___________
Police (incl. Local, County tariff, Stats) 332-6500 (Ssuqet). 1-277-3500 (County).

_______________________________345-1212 (Stste)_______________________
Firs Department 332-6600_______________________________________________
Airport 337-6060 Bi-Stats Parks Airport. Cahokia______________________________
Exploaivee Unit 345-1212 - State Police__________________________________
Agency Contact (EPA, Stats, Local, USCG, etc.) 217/7B2-6760 - Jeff Laraen - IEPA________
Local Laboratory 235-1780 - St. Clair M-dicsl Lsborstory_______________________
Federsl Express 314/367-6278; 6181 Aviation Dr.. St. Louis Airport____________________
Clisnt Contact Jsff Larson. IEPA - Springfield 217/782-6760______________________
Othera IEPA Emergency Haaponss Unit - 217/782-3637__________________

E-«trqency Services and Disaster Agency - 217/782-7860___________________

SITE RESOURCES

Natar Supply 5 gallon collapsible containers will be used._____________________
Tslsphone Felling Springs Rd. and Queeny Ava.i Rte. 3 and Monaanto Ave._____________
Radio To be d e t e r m i n e d . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Other —_________ ________________________________________

7/84 Revissd OLD
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C
Emergency Contacts

>
1. *. Raymond Harbison (University of Arkansas) ............ (301) 661-5766 or 661-5767

(501) 370-8263 (24 hour)

2. Paul 0. MOM, Regional Safety Coordinator/Chic ago ........ (312) 663-9415 (office)
(312) 541-6635 (hone)

3. Ecology and Environment, Inc., Corporate Safety Director/
Paul Jormaire ............................................ (716) 632-4491 (office)

(716) 631-9530 (Emergency
off-Hours)

Medtox Hotline

1. Twenty-four hour answering service - (501) 370-8263

Mhat to Report:

o State: "This is an emergency."
o Your name, region, and site.
o Telephone number to reach you.

o Your location.
o Naaie of person injured or exposed.
o Nature of energency.
o Action taken.

2. One of three toxicologists (Or*. Raymond Harbison, CUenn Hilner, or Robert James)
will contact you. Repeat the information given to the answering service.

3. If a lexicologist does not return your call within 15 minutes, call the following
persons in order until contact is made:

E & E Corporate Headquarters (ESI 0830-1700) - (716) 632-4491

a. Twenty-four hour line - (716) 631-9530

b. Corporate Safety Director - David Dahlstroa (home - (716) 741-2384)
c. Assistant Corporate Safety Officer - Steve Sherman (home - (716) 688-0084)

Emergency Routes

Directions to Hospital (incl. MAP) Monsanto Ave. east to Monsanto Rd. (19th St. in E.
St. Louis) north on 19th St. to Bond Ave., West on Bond Aye, to 15th St., terth on 15th

St. to King Drive. East on King Or. to Christian Welfare Hospital. Routes to be driven
by designated site personnel prior to initiating on-site operations.______________

Other To BI State Parks Airport t a ate Route 50 south to Judith Lane. East on Judith
Lane to Cahokia Rd., South on Cahokia Rd. to Julian Ave., East on Julian Ave. to Airport

Rd.

7/84 Revised OLD
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HOSPITAL ROUTES
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F. EQUIPMENT CHECKLIST

PROTECTIVE GEAR

LEVEL A

SC8A
•̂ H

SPARE AIR TANKS
•̂̂ •H

ENCAPSULATED SUIT (FOR EMERGENCY) X

SURGICAL GLOVES
•̂ ^^

NEOPRENE SAFETY BOOTS
^•MM

BOOTIES __

GLOVES (TYPE____________) __

OUTER WORK GLOVES •••••i

HARD HAT
W^^H

CASCADE SYSTEM

LEVEL C

ULTRA-TWIN RESPIRATOR X

RACAL POWER AIR PURIFYING
RESPIRATOR X

^^^H

RACAL CARTRIDGES (TYPE
GMC-H AEP-3) HEPA FILTERS X

ROBERTSHAW ESCAPE MASK •̂•̂

CHEMICAL RESISTANT COVERALLS X
•MMM

PROTECTIVE COVERALL
(TYPE SARANAC (HOODED) ) X

RAIN SUIT X
M̂̂ M

BUTYL APRON
^̂ •M

SURGICAL GLOVES (LATEX) X

GLOVES (TYPE VITON - NEOPRENE) X

OUTER WORK GLOVES
^^•M

NEOPRENE SAFETY BOOTS X
^M^

HARD HAT WITH FACE SHIELD X

LATEX DISPOSABLE BOOTIES X

LEVEL 8

SCBA

SPARE AIR TANKS

CHEMICAL RESISTANT COVERALLS

PROTECTIVE COVERALL
(TYPE SARANAC (HOODED)

RAIN SUIT

BUTYL APRON

SURGICAL GLOVES

GLOVES (TYPE VITON_______

OUTER WORK GLOVES

NEOPRENE SAFETY BOOTS

BOOTIES

HARD HAT WITH FACE SHIELD

CASCADE SYSTEM

MANIFOLD SYSTEM

AIR COMPRESSOR

LEVEL D

ULTRA-TWIN RESPIRATOR (AVAILABLE)

CARTRIDGES (TYPE GMC-H, CM-P)

ROBERTSHAW ESCAPE MASK (AVAILABLE)

CHEMICAL RESISTANT COVERALLS

PROTECTIVE COVERALL
(TYPE TYVEK, SARANAC________)

RAIN SUIT

NEOPRENE SAFETY BOOTS

BOOTIES (LATEX)

WORK GLOVES

HARD HAT WITH FACE SHIELD

SAFETY GLASSES

X

X

X

X

X

X

X

X

X

X

^ •̂̂ B

X

X

X

X

X

X

X

X

7/84 Revised OLD
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INSTRUMENTATION

OVA X
M^H

THERMAL DESORBER
•̂ •̂i

02/EXPLOSIMETER X

EXPLOSIMETER CALIBRATION KIT X

HNU W/10-2 EV LAMP X
•̂ •̂

RAD-MINI X
••̂ ^H

MAGNETOMETER X
•̂ •IM

PIPE LOCATOR
•••••

WEATHER STATION X

DRAEGER PUMP __

BRUNTON COMPASS
•̂ ••̂

HNU CALIBRATION KIT X
•̂•̂

MONITOX CN METER X
••••••

GCA/MDA PARTICULATE MONITOR X

FIRST AID EQUIPMENT

FIRST AID KIT X

DECON EQUIPMENT (CONT.)

PLASTIC SHEETING

TARPS

TRASH BAGS

TRASH CANS

MASKING TAPE

DUCT TAPE

PAPER TOWELS

FACE MASK

FACE MASK SANITIZER

FOLDING CHAIRS

STEP LADDERS

SAMPLING EQUIPMENT

X̂̂
^

X

X

.X
^̂ ™̂

X

OXYGEN ADMINISTRATOR

STRECHER

PORTABLE EYE MASH

BLOOD PRESSURE MONITOR

RADIATION BADGES

FIRE EXTINGUISHER

THERMOMETERS (OVAL)

WALKIE-TALKIE

DECON EQUIPMENT

WASH TUBS

BUCKETS

SCRUB BRUSHES

PRESSURIZED SPRAYER

DETERGENT (TYPE TSP

SOLVENT (TYPE HEXANE

To be determined

X

X

X

X

X

X

X

X

X

X

X

) x
) x

AKTOMT x

7/84 Revised OLD
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C VAN EQUIPMENT

TOOL KIT

HYDRAULIC JACK

LUG WRENCH

TOM CHAIN

VAN CHECK OUT

GAS

OIL

ANTIFREE7E

BATTERY

WINDSHiaD WASH

TIRE PRESSURE

MISCELLANEOUS

PITCHER PUMP

SURVEYOR'S TAPE

100 FIBERGLASS TAPE

300 NYLON ROPE

NYLON STRING

SURVEYING FLAGS

FILM

WHEEL BARROW

BUNG WRENCH

SOIL AUGER

PICK

SHOVEL

CATALYTIC HEATER

PROPANE GAS

BANNER TAPE

SURVEYING METER STICK

CHAINING PINS & RING

TABLES

WEATHER RADIO

MISCELLANEOUS (CONT.)

BINOCULARS

MEGAPHONE

7/B4 Revised OLD
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HAZARDOUS ft TOXIC MATERIALS TEAM
SITE SAFETY REVIEW

GENERAL INFORMATION

DATE________________TIME_____________JOB N0r_

SITE: _________

LOCATION:

ONSITE CLIENT CONTACT:

OBJECTIVES:

TYPES OF CHEMICALS ANTICIPATED:

MEETING CONDUCTED BY: ______

TOPICS DISCUSSED

PHYSICAL HAZARDS:

CHEMICAL HAZARDS:

PERSONAL PROTECTION:

DECONTAMINATION:

SPECIAL SITE CONSIDERATIONS:

CHECK LIST

1. Emergency information reviewed? and Mde familiar to all team Members?

2. Route to nearest hospital driven and its location known to all tea*?

3. Site safety plan readily available and it* location known to all team Members?

7/84 Revised OLD
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DEAD CREEK PROJECT AREA SITE LOCATION MAP
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Illinois ERA Memo
February 12, 1937
Page 2

(2) Should <a sample be analyzed with too high a concentration
o-f A single corn pound (i.e. acetone) to fall within the
calibrated range, that compound will be -flagged with an
"E" indicating an estimated value. Illinois looked
favorably on this but will reserve final decision uni i 1
discussed with their people. They may be wi l l i n g to pay
for two analyses (the high and the on-scale) in order to
obtain the additional information as well as meeting CLP
requirements.

(3) No, surrogate? recovery windows cannot be widened.
Illinois ERA is willing to pay for re-analyses if
surrogates fall outside required limits.

(4) In samples where large numbers of aliphatic hydrocarbons
are present, they will be treated as a single TIC
(Tentatively Identified Compound) labelled "Total Unknown
Aliphatic Hydrocarbons" using m/e 57 for calculating c.on-
centrations against the response factor (m/e 57) for an
oil standard. This allows for additional efforts to be
made in determining i -f any other compounds of interest
are present in the sample.

(5) Illinois ERA accc-pts that RGB retention time windows m;<y
shift during analysis. This is acceptable? Tor multi-peal
compounds, not for single— response pesticides.

(6) Whenever possible, draft reports of L'e.-id ur r^el iJ,..ita i n l j
be issued to expedite getting information back to the
users.

(7) Yes, 1EPA requires data packs to be issued in the agreed
upon format.

CW/db
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TO:

FROM:

DATE:

SUBJECT:

CC:

Andy Clifton

Caryn Wojtowicz

February 12, 1987

Meeting with Illinois EPA January 30, 1987

Gary Hahn, E<arb Krajewski, File,

At your request, I have summarized our discussion with
Illinois EPA (Ron Turpin, QA D-f-ficer and JeFf Larson, Pro jec t
Manager), and E £/ E Project Manager, Hike Miller, that took
place at E & E Chicago office on January 30, 1987.

The discussion centered on the analytical problems encountered
in analysing samples -from Dead Creek. For the ea-=e o-f
summarizing the meeting,, references wil l be made to the
attached agenda.

(1) Sample I iai idl 11 ILJ can be mi ni mi . t-d .

(a) Analyse 'J-5 g of soil for VUi-i compouiid^ uiile^-^
)>1OO ppifi O'V'M readiiiy is reported. Ti I'.MJ, UE.I? .: u
or methanol extraction a= requit >-?d. 1L is e;: tr i-im.-.-] -
important to achieve a1?- Jaw ;•< detertion liiii.it a-r,
possible in the suspected cleari at i^a^.

(b) 3 >j of wel 1 — fiii ;;&d soil w i l l bt? u».-; t.r .s-. ted fur ^ iom]—
volatile, pest i ci de/PCE:" s analy&is. bhoulcl ] i I M .?
or no cm 11. ami i tat i ori bi :• observed, \~.\\fj r.aihplii- -. n I ! b:-
re-ex trac Led '.at no co-.il to .I l l inois .' u= in-_ i . ' • ' ' --i i. '-»
•j.aiiiple. T i n s re—e;; trac L i on, if requir i /d. i .. l i c i l d i i n j
t i iiit- (:?•; Om|j L .

(c) Percent solids will no longer be req' i i ruf l . How:--, or ,
to maintain a consistent data lja-=e lor compari ioi i,
all Eiampl ei already rc'ported on a "tli 'v weigh L i'.-.i,i-.,"
must be converted to "c-.s received basis". B^r b
KraJQwsk i i*jill coordinate and re—i-iiiue cor'rei. t, L >J
reports.

(d) no lonui-r required.



January 30, 1987

E & E/IEPA Meeting, E & E Chicago Office

Points for discussion:

(1) Some soil samples are so highly contaminated with toxins that we would
like to minimize sample handling.

Routinely analyze 2 g or less for VOA compounds; "
Extract 3 g or less for semlvolatile compounds;
Eliminate determination of percent solids;

d) Eliminate determination of soil pH.'.IS
(2) Most compounds detected 1n soil samples are not HSL analytes. If an HSL

analyte is above the calibration limit, the sample has to be diluted,
thus potentially losing valuable information (and QC data) for compara-
tively little gain in accuracy. Can we leave this to the judgment of
the analyst and supervisor?

(3) Samples containing high concentrations of semivolatile organics often
show only low levels of HSL volatile compounds. However, surrogate
recoveries are often out of specification because of the high organic
levels. Can we widen the VOA surrogate windows?

(4) Some soil samples show high concentrations of hydrocarbons, with a
typical "envelope" chromatogram. Strict interpretation of the IFB
requirements may result 1n a large amount of less than useful data;
and perhaps loss of some Important infonnaJLjon. (For-examp^e»_we
have failed to identify and quantifyroctachlorodibenzodioxin .through
strict application of the rules). Carrwg~aLLeinpL Lu quThETfy total
hydrocarbons in the sample (against a RF generated from a crude oil
analysis)? Again, would like to use analyst/supervisor judgment on
this.

(5) Pesticide and PCB response factors and retention times do not always
hold through the 12-hour analytical sequence. This has not been a
problem with regular samples, and we attribute it to the highly
contaminated nature of the Dead Creek samples. Would like to rely on
analyst/supervisor judgment 1n identifying and quantifying "hits".

(6) It's taking a while to get the data packs out. Would a draft form data
summary help? (Could be done quickly.)

(7) A typical data pack can contain more than 20 separate tune results
(listing, mass spectrum, and Form V for each) and 20 or more separate
daily calibrations. Do IEPA require all these data?



•January 30, 1987

E & E/1EPA Meeting, E & E Chicago Office

Points for discussion:

(1) Some soil samples are so highly contaminated with toxins that we would
like to minimize sample handling.

a) Routinely analyze 2 y or less for VGA compounds;
b) Extract 3 g or less for seiuivolatile compounds;
(c) Eliminate determination of percent solids;
(d) Eliminate determination of soil pll.

(2) Most compounds detected in soil samples are not HSL analytes. If an MSL
analyte is above the calibration limit, the sample has to be diluted,
thus potentially losing valuable information (and QC data) lor compara-
tively little gain in accuracy. Can we leave this to the judgment of
the analyst and supervisor?"

(3) Samples containing high concentrations of semivolntile organics ol'tcn
show only low levels of IISL volatile compounds, However, surrogate
recoveries are often out of specification because of the high organic
levels. Can we widen the VGA surrogate windows?

(4) Some soil samples show high concentrations of hydrocarbons, with a
typical "envelope" chromatogram. Strict interpretation of the 1PU
requirements may result.^in a large amount of less than useful data;
and perhaps loss of some important information. (For example, we
have failed to identify and quantify octachlorodibenzodioxin through
strict application of the rules), Can we attempt to quantify total
hydrocarbons in the sample (against a UF generated from a crude oil
analysis)? Again, would like to use analyst/supervisor judgment on
this.

(5) Pesticide and PCB response factors"and retention times do not always
hold through the 12-hour analytical sequence. This lias not been a
problem with regular samples, and we attribute it to the highly
contaminated nature of the Dead Creek samples. Would like to rely on
analyst/supervisor judgment in identifying and quantifying "hits".

(6) It's taking a while to get the data packs out. Would a draft form data
summary help? (Could be done quickly.)

(7) A typical data pack can contain more than 20 separate tune results
(listing, mass spectrum, and Form V for each) and 2U or more separate
daily calibrations. Uo 1EPA require all these data?
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TOTAL ION CHRQMPTOGRRtl
File >B

1300000-

1200000-

1100000-

1000000-

900000-

800000-

700000-

600000-

500000-

400000-

300000-

200000-

100000-

0-
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U-4474 # 9809.03.19 12/23/86LS 25UL SMPl
TIC
800 f 1̂ 00 ( 1600

J,
1 f ?

20 ' 24 ' a'0 ' 32 ' 36 ' 40 ' 44

Data File: >B3222::D4
Name: U-4474 # 9805.03.19
hi3c: 12/23/36LS 25UL SMPL 475UL MECL2 + 5UL IS (20X)

Id File: 8NABR: : 02
Title: SNA ID FILE FOR THE HP 5970 (B)
Last Calibration: 861223 19:58

Operator ID: USER8
Quant Time: 361223 21:06
Injected at: 861223 20:18
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uperator ID: USERS
Output File: 8̂3222 ::Q2
Data Fi le: >B3222: :D4
Name: U-4474 * 9805.03.19
disc: 12/23/86LS 25UL SMPL

QUANT REPORT

Quant Rev: 4

475UL MECL2

Quant Time
In jected at

Di lut ion Factor

5UL IS (2 OX,

36122? 21:06
861223 20:13

20.00

ID Fi le: BNABR: : D2
Title: BNA ID FILE FOR THE HP 5970 (8)
Last Calibration: 861223 19:58

1)
5 )

19)
23)
°P )
34)
38)
-4-tJ-
444-
'i0 )
R91

55)
60)

*<& -̂
68)

74)

->-> ,
78)
-70 1

Compound

»1 ,4-DICHLOROBEN2ENE-D4( IS)
2-FLUOROPHENOL (.SURR)

*NAPHTHALENE-D8 (IS)
1 , 2 , 4- TR I CHLOROBEN2ENE

» ACENAPHTHENE-Dl 0 (IS)
2-FLUOROBIPHENYL (SURR)

— DIMETHYL PIITIinLnTC ————————
— DIMETHYL PI ITI IftLiYTC ———————
— 2)6 DIMITROTOLUEME ———————

"7 4 n T ki i TPOTni i itTKJtr
»PHENANTHRENE-D1 0 ( IS)

PENTACHLOROPHENOL
— PCHTi-iCI ILOnOPHOIQL ————————
*CHRYSENE-D12 ( IS)

DCMZIDIHC ————————————————
TERPHENYL-D14 (SURR)

— 7 , ? ' P I GMLORQBEMZ I P I ME —————
•PERYLENE-D12 (IS)

01 M QGTYL PMTHnLftTE ——————
DD <ZO ( D ) fLUORftHTI OC ——————

BEN20(A)PYRENE
nr"M~7f"| f f\ '. pYorrwirT

w
152
112
136
180

-toa-
162
172

1/li
•1 J1 K

1-tK

188
266

240

244

264

«.--.
273
252

-MO-
PTIA,

R

9
6

12
12

18
16

-to-
m
1 Q

22
22

30

27

34
-W-
1?

34

,-,

.T.

.00

.58

.74

.70

.09

.28

1C

1 C

.62

.56

.64

.72

.69
" _,

_, ,.

.43

Scan*

197
78

381
379

644
555

^ , -,

^ ... -j

867
864

1260
1001
1117
1290
1459
1397
1*13
In 17
1446
1 .'. C O

Area

76754
669

265415
1035

7 ll f

127159
1711

——— ?7991

1 '
1 T 1

82315
1387942

—— 19704
49591

349

38795
——— ts*.

-tc->

921
•TO. n

——— gn?

Cone

40.
14.
40.
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1

40.
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n-?y '
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TOTAL ION CHROHRTOSRflM
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Data File: >D1346::D2
Name: U-4474 # 9806.0319
Misc: 12/22X86LS 50ULS SAMPLE + 450ULS MECL2 + 5ULS IS

Id File: BNADR::02
Title: BNA ID FILE FOR THE HP 5970 (B)
Last Calibration: 861222 15:30

Operator ID: USER6
Quant Time: 861222 22:02
Injected at: 861222 21:15

8TL# 4
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QUANT REPORT

Quant Rev: 4Operator ID: USER6
Output File: ~D1346::Q2
Data File: >D1346::D2
Name: U-4474 # 9806.0319
Misc: 12X22X86LS 50ULS SAMPLE * 450ULS MECL2

Quant Time:
In jected at:

Di lut ion Factor:

+ 5UL5 IS

861222 22:02
861222 21:15

10.00

BTL* 4

ID File: BNADR::D2
Title: BNA ID FILE FOR THE HP 5970
Last Calibration: 861222 15:30

Compound

(B)

R.T. Scan* Area Cone Uni ts

1
2

5
1 "7

19
20
27
no

)
)

)

)
)
)

29)
34)
36)

8
'i 1
48
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50

CO

55
60
61
•64

X Q

)
)
)
)
)
4-

)
)
)

62)
63)
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65)

66-

66,

.

.
\

67)
63)

~>n
_,n
.

24).
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"7 1
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.

.
\
.

)

,,

*1 ,4-DICHLOROBENZENE-D4( IS)
PHENOL-D5 (SURR)

— PUCNOL-DCi —————————— ( QURR )
2-FLUOROPHENOL (SURR)
i>j ki T Toncn r*i T ki oonDvi /*%M T LIC*

*NAPHTHALENE-D8 (IS)
NITROBENZENE-05 (SURR)
2 , 4- D I CHLOROPHENOL
MAPHTH^M CMFT
NAPHTHALENE

*ACENAPHTHENE-D10 (IS)
2 , 4 , 6 - TR I CHLOROPHENOL

— 2.j<i|g TniCHLOROP-IOIOL ————— '
2-FLUOROBIPHENYL (SURR)
DIMETHYL PHTHf^Lf^TF
2 , 4 , 6 - TR I BROMOPHENOL ( SURR )
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2,4 DIMITROTOLUDC ———————

*PHENANTHRENE-D10 (IS)
PENTACHLOROPHENOL
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— PI ICHftHTl IROC —————————————

ANTHRACENE
D I - N- BUT YLPHTHALATE
FLUORANTHENE

*CHRYSENE-D12 (IS)
DCHZIDIHC ————————————————
DCHiZIDIHC ————————————————
DD4ZIDIHC ————————————————
QCTKJ7 T O f klC"

BEMZIDIhlE ————————————————
PYRENE
TERPHENYL-D14 (SURR)
DUTYLDQI2YLPI ITt inLftTC ——————

3 , 3 ' D I CHLORODCM2 I D I MC —————
T T ' D I CHLflRQBCHZ I D I MC —————
BENZO ( A ) ANTHRACENE

S 1 9 ( 2^- CTI I'i'Ll ICitVL ) PI ITI IALATC

152
99

ii 99
112

136
82

162
-4SS-
128
162
196

172

330
139
139

-W9-
-u*.
188
266
178

-W9-

178
149
202
240
•434-

-464-
4 ̂  ^

\QA
202
244

*M

<^CO

-a**-
^?"
228

-449-

9
8

5
-44
12
10
12

-43
12
18
16

-4*
16
1 O

20
19
19

22
22
22
•**
-S*
22
25
26
30

-M-

**.**
__
i~r
26
27

Tfl
_ _
_
_.

-94
30
•5*

.04

.79

.80

.81

.85

.68
t-6-9-
.87
.16
.13

.33
1 Z

.63

.45

.49

IA
.57
.40
.63

•• î

, ̂

.77

.16

.28

.72

- oo
' n ,

•1 Q

__

.90

.78

' "'fl
o n
rt ~r

' 1™' i x
.68

176
164

17

361
265
355

364
624
524

534
£. Ox-.

745
687
689

6'""
840
832
843

— 9*3
850
967

1022
1238
105.1 —
10"??
1060
•1 f\ ^ A

lOQi? —
1052
1095

• 1181 —
1 TT-5

1^7

• 1261 —

1236
1241 —

38701
8431

6559
X ™J X

121419
3843

16817

968
35360

1867

9083
1 i n 1 1

2069
599870

15414

45031
684

2453
——— 2104

O yl C T

2104
1998
5141

44249
———— 234-

s. n o

y; ̂  T

8785
3695

_,_, ,

T"*l
•rno

T C rt -»

3575
/ fm

40.
68.

————— 5-r
73.

40.
39.

154.
———— t?

3.
40.
38.
•»

64.
gq

49.
25681.

659.

ICT'

40.
28.
23.

O T

20.
21.
63.
40.

470

/i 7 7

60.
41.

-jn

7 1
. _

15 '
1 'A '
33.
x •»

00
86
•**-
90

00
94
96
n r~
63
00
27

04

09
33
90
•?*•

00
45
03

,_

10
94
53
00
J1O-
•M-
•W-
n n
n o

06
54

06
X C

, T
•46-

30

UGXL
UGXL
UC-'L
UGXL,
UG.'-L!
UGXL
UGXL
UGXL.
UC.-L/
UGXL
UGXL
UGxL.
UG.'Lf
UGXL
1 IP xLi
UGXL1

UGXL
UGXL

'JG '\J
UGXL
UGXL
UGXL

1 1C xl 1

87

*V n
100

Ifioo
1 100

97

V 93
100
100

90
100
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|JW ?J

UGXL 9 1
UGxL 30
UGXL 95
UGXL 100
hirj Pttl IBlfo
MO CriLIGlOD

MO PI'*
kin i—/*

UGXL
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LJC ''L
1 If* yl
UC.--L

UGXL

UG'L/

1 1 T 0 1 (1 1 1
i| T D1 fl̂
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100
50

(100
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Compound R.T. Scan# Area Cone Uni ts
_ T S

73)
74)

->
j.

(- .

-75 i
_,
_,

7
7
7
—f
7

7
7

->
_

7-
-7
.̂

C •>

^ ^

6)
X \

X N

z s
-5 ?,

-pv

_

"^ \

-1 \

fll
Q i

8)

q )

9 1
n i

79)
794-
~7O ^

8 /* V

U /

30)

8
Q

8-
8
Q

n i
1 ^

t*-
i)
1 i

844-

CHRYSENE
*PERYLENE-D12 (IS)

DI M QCTVL PIITIIALATC —————
PI M OCTYU PHTHflUnTE —————
Pi J KJ nf*TVI DLJTUi^l ATC"
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(; MUM CVAUttriON OT OKMICALS •

MM 2,3,7,8 tetrachlorodibenzo- Oata 9-22-86
Ota Heae/tl M "a. tone Jab Na. IL-3020
CM *a*ar 1746-01-I_____________

Keferaneaa Caneultad <eirele)i
NIOJWHW tackat Guide l*n+rnnit) fHattfc IndaT) Huardllna Owia (Val. IX)
Teata end Hezardeua Safety MaHMal AC6XM Othaft RTECS ________

Otaaical taopattAeai (SynanyMi Ot»in, TCDO
Chaaical famila C12H4°2C1» Mol«eul« MaigM 322 afx
Phyaieal StataCryatallina JatMkilitx (MgO) °-2 ____ _. aatling taint Dacoapoaea at >1292*F

taint N/* Vapa» •tliam/Oanaity 1.7 x KT* fraasing taint N/A _____
Cnwity 1 .075 • 25*C Qaw/Oaw Thraahald —— • 770'F namaabla Liaita

Inrnanatahllitiaa

llalaaieal Pwoartiaai
TLV.TW Not aatabliahed «. Mat aatabliahed Qdar Oiaraetatiatic — —_____
IOU 22,500 ng/kg MM, —— Aquatic —— lat/Mauaa °r^ "^0 = 2Z

Rauta af Cxpaaura Penal, inhalation, inqeation ____________
Careinagan Suapected lavataoan Animal (RTECS) ftitagan Poaitive (RTECS)
EPA/COC level in soil la 1 ppb
Handling lUcaaaandatianat (tananal protaetiva aaaauraa)

Supplied air suggested, coatad, chemically realatant coveralls,
butyl or neoprene boots and glovea. Avoid all contact with akin.

Monitoring RacaaeendatJanet
Monitor for duat in the air.

Olaeeaai/Vaate Traatnanti

Raaove fro* environment and atore aafely until an approved disposal .
site can be located (atora in aaalad, non-reusable containers).

Nanrta a^d f trat Aid! Cyeat Waah iMied lately with copious amounta of water.
Skint ' Keen with soap or aild datarqartt, and water. Inhalation; Remove to fresh air
(AR if neceaaary). Ingeationt Give water, then induce vomitting.

i Aeutai Chloracna. akin and aye irritation, fatigue, respiratory distress ,
•antal depreaaion. _________ ______________ ^_^_^

Owonias Chloracna. hepatic neuroaia, hemorrhage, eaphyaeaa, liver,
thyroid, akin, and kidney carcinogens. CNS depreaaion.

(12/I3.3L0)
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ology and environment, inc.

ON-SITC SAFETY LOG

On-Sita Reading
Background Reading in Breathing
in Breathing Zone Calibrated At Zone

A. On-Site Monitoring

1. HNU/OVA and calibration gee

2. Red-ami

3. MonitOT

4. Oj/Exploal»eter and calibration gas

5. Duet aonitor

B. Protective Clothing Morns

C. Site NMe: Dead Creek Project Project Number:

Date:

Heather Conditional

NaM of Attendee* at Sitai

D. rpaatinti on Monitor ing or Protective Clothing:

Signature

Teaa Leader t _____ __--._______ ______________

Site Safety Officer:
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HISTORY

The study area for the Dead Creek Project (DCP) consists of 18
sites in the towns of Sauget and Cahokia in St. Clair County, Illinois
(see attached map). The Illinois EPA became aware of the problems in
this area in 1980 when periodic smoldering of materials in a ditch
(Dead Creek) was observed. Following an initial inspection, the
agency received Information that a local resident's dog had come in
contact with wastes in the ditch and died of apparent chemical burns.

Historically, during World War II, the study area was heavily
developed by industry to support the war effort. Due to this develop-
ment and the geologic conditions in the area, open pit mining occurred
in many areas to supply sand and gravel resources. Following the war,
excess product was landfilled and covered in the numerous excavations.
Wastes reported to have been burled in these excavations include phos-
gene gas and munitions in addition to organic and inorganic industrial
wastes. The excavated areas were identified by the Illinois EPA from
a series of past aerial photographs, and by a thermal infrared survey
of the area.

The filling of past excavations was followed by utilization of
Dead Creek as receiving water for effluent and surface drainage of
various industries. The Illinois EPA performed a preliminary study of
the area in 1980, finding excessive levels of organic and inorganic
contaminants in and around the creek. Contaminants detected included:
PCBs, aliphatic hydrocarbons, dlchlorobenzene, lead, cadmium, and
arsenic. During the Illinois EPA study, drillers were overcome by
organic vapors while installing a monitoring well east of the creek
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and adjacent to a former seepage lagoon. Sampling of this well and
the lagoon Indicated high levels of the aforementioned contaminants.

'^ Following World War II, chemical companies 1n the area returned
to normal processes, Including the manufacturing of defoliants, pesti-
cides, and herbicides. From the mid-1950s to the early 1970s, the
byproducts and wastes from these manufacturing processes were land-
filled in the Site R and possibly Site Q areas (see map). Drilling
and sampling by E & E 1n 1983 at Site Q indicated the presence of 63
of the 117 priority pollutants designated by the USEPA, including
quantifiable levels of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD).
Dioxin was also detected 1n soil samples at Site 0. Site P is an
Illinois EPA-permitted landfill known to have accepted hazardous waste
residues in violation of their permit.
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DEAD CREEK

Site G (Inactive Site). Drums and pits observed on the surface.
Appear to contain oily wastes (drums - unknown black cinder-like
solid).

Contaminants detected In ground*aterr PCB (1.0 ppb), chloro-
phenol (1,200 ppb), chlorobenzene (19 ppb), dichlorobenzene (25 ppb),
dichlorophenol (890 ppb), phosphorus (9.4 ppm), and lead (.31 ppm);
surface soils: arsenic (16 ppm), lead (2,000 ppm), and PCB (350
ppm).

Depth profiles from creek shows PCB ranging from 9,200 ppm at the
surface to 54 ppm at 6 feet.

November 1985 - no readings above background with site entry
equipment. Physical hazards - three or four pits with exposed drums,
numerous areas mounded with buried drums, poison ivy.

Site H (Inactive Site). Former sand and gravel pit which was
filled with construction debris and unknown wastes. Presently covered
and well vegetated. Physical hazards - trip and fall. One downgrad-
ient well - PCB - 1.0 ppb. No surface soil sampling done. No pits,
ponds, etc. on-site.

Site T (Active Plant Site). Cerro copper property. Holding
lagoon on site was formerly head water per Dead Creek. Culvert under
New Queeny Avenue was blocked sometime after 1950. G112 only ground-
water «on1toring point for the site - analysis indicates chloroben-
zene and dichlorobenzene, along with metals. Soil samples from areas
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adjacent to the holding pond Indicate PCB (0.3 ppm) and aliphatic
hydrocarbons (26 ppm) along with dlchlorobenzene (1.7 ppm). Also
arsenic (95.8 ppm). Surface water samples from holding pond show:
nickel (4.2 ppm), arsenic (0.58 ppm), zinc (30 ppm), PCB (28 ppm),
aliphatic hydrocarbons (23,000 ppm).

Plant site: Level 0 with hardhat, safety glasses, necessary -
presently no water in former holding pond. Sand and gravel pit iden-
tified from historical aerial photos now filled and covered (parking
area for trailers).

Site J (Active Plant Site). Sterling Steel Castings. No pre-
vious study done. Aerial photos Indicate possible disposal. From
visual observation and conversation with plant operator, material dis-
posed of consists of casting sand and slag. (Needs groundwater moni-
toring). Two pits exist on site approximately 30' deep. Two to three
drums are evident along the sides. Site also has an inactive inciner-
ator. Possible contaminants Include epoxy resins, heavy metals.

Site K (Residential Commercial). No information exists for this
site. Historical aerial photos indicate possible dumping. Presently,
trailer homes and a small trucking company occupy the property.

Site L (Active Equipment Repair Site). Historical photos indi-
cate a small surface impoundment once existed on the site (Wagganer
Trucking). Wagganer was an Industrial waste hauler - trucks cleaned
on site discharge first Into creek, then into impoundment. Wagganer
specialized 1n hauling hazardous materials. Downgradient groundwater
analysis: chlorophenol (19 ppb), and cyclohexane (120 ppb). Soils:
PCB (5,200 ppm), tHchlorobenzne (78 ppm), and hydrocarbons: (21,000
ppm). Presently, site 1s covered with cinders with no evidence of
where the pit was situated. *

Site M (Inactive Pit). Hall Const. Pit - site consists of an
open pit used for dumping of unknown wastes. Surface soils: PCB,
arsenic, and mercury. Surface water: PCB, phosphorus (low levels).
Presently, pit is Inside fence which surrounds Dead Creek between New
Queeeny Avenue and Judith Lane. Steep sloping sides, water present
in pit.
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Site N (Inactive Construction Site). No historical Information
Is available for this site. Historical photos Indicate possible dis-
posal. Presently site 1s occupied by an Inactive cpnstruction com-
pany. No previous studies performed.

Site 0 (Active STP). American Bottany wastewater treatment
plant. Historically, three lagoons were used for sludge dewaterlng.
Lagoon area 1s now covered and vegetated. Preliminary sampling Indi-
cates PCS, miscellaneous hydrocarbons. No field work proposed for
initial phase of study.

Site P (Inactive Permitted Landfill). An IEPA permitted landfill
known to have accepted hazardous residues in violation of their per-
mlt. Types and quantities of wastes recorded are unknown. No sam-
pling has been done at the site. Presently municipal and construction
debris (asbestos) are evident along with cinders, no drums evident.
Site 1s still permitted, though no longer active.

Site Q (Inactive Landfill - Active Transport Facility). Consists
of a former unpermltted landfill suspected of receiving hazardous
wastes. Located adjacent to the Sauget Toxic Dump. E & E sampling
(soil borings) Indicated the presence of 63 priority pollutants,
including 2,3,7,8-TCOO. No groundwater monitoring has been done at
the site - power lines traverse the entire area. Area covered
entirely by black cinders. Some refuse (appliances, debris, etc.)
randomly dumped in rear portion of property.

Site R (Inactive Landfill). Sauget Toxic Dump - Former chemical
dump owned and operated by Monsanto. Contaminants detected 1n leach-
ate Include solvents and 2,3,7,8-TCOO (TAT sampling - 1981). Pres-
ently, site Is well covered and vegetated. Monsanto tank farm for
feedstocks located in the northern portion of the site. No drilling
expected. Hard hat and safety glasses required by Monsanto.
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Illinois Environmental Protection Agency 2200 C^rchill Road

M E M O R A N D U M

DATE: July 25, 1986

TO: Jeff Largon

FROM: Ron Turpin

SUBJECT: L1630200005 - St. Clair"County
Sauget/Sauget Sites
Review of Revised QAPP

The Division of Laboratories Quality Assurance Section has reviewed the
revised Quality Assurance Project Plan (QAPP) submitted by Ecology and
Environment, Inc. (E&E) in support of the Remedial Investigation (RI) to
be performed at the above referenced SRAPL site. We find that one of my
previous comments has not been satisfactorily addressed. The document
entitled "E & E's Laboratory and Field Personnel Chain-of Custody and
Quality Assurance/Quality Control Procedures Manual, April 1986",
referred to in Sections five, six and eight of the QAPP must be
submitted to the Agency for review. The copy we now have is dated
December, 1985. In order to approve the QAPP, we must evaluate the
sections of the document referred to.

Since my other comments have been adequately addressed in the revision,
I will approve the QAPP when I have reviewed the applicable sections of
"E & E's Laboratory and Field Personnel Chain-of Custody and Quality
Assurance/Quality Control Procedures Manual, April 1986", if those
sections are acceptable.

cc: Karl Reed
Bina Fleck

RECEIV

JUL 28
IEPA-DL



ILLINOIS ENVIRONMENTAL PROTECTION AGENCY , Mf.MOK

July 23, 1986

Jeff Larson

Jeffrey K. Niemann *
V

Site Safety Plan
Sauget Sites Project
Sauget/Cahokia

I would recommend only a few changes to the existing site safety plan for
the Sauget Sites Project. A site safety plan should be a short concise
document which supplies immediate information to personnel for routine
work and possible emergency situations. The site safety plan should be
separate from the scope of work and the information titled "History" (C-26)
and "Dead Creek" (C-28) should be deleted or supplied as an appendix to
the plan. Other comments are as follows:

1) The task-specific levels of protection noted on C-31 should be part
of the plan and be attached following page C-3.

2) Decontamination of airlines for supplied air respirators should be
noted on page C-5.

3) Though the scope of work would not indicate a probable spill of hazardous
materials, the telephone numbers for ESDA and IEPA ERU should be listed
on page C-7.

4) A hand drawn map of the emergency routes to the indicated hospitals
should be attached to page C-8. A photocopy of road maps is not acceptable
since road and street Information is usually to small to read.

5) A stretcher should be Included in the list of materials on page C-10.
In the event of an accident or heat stress the worker can be moved
for decontamination and to a shaded area while the ambulance is in
route.

6) The "Hazard Evaluation of Chemicals" form supplied on page C-ll is
well organized and written. The information on pages C-16 to C-24
is not readable. A better reproduction or use of the format on page
C-ll should be utilized.

7) For emergency situations on air horn or radio should be listed on page
C-10. With the use of Levels C and B protection on this project, a
greater risk exists for heat exhaustion or stroke and emergency communication
becomes necessary.

If you should have any further questions, contact me at 785-0830.

JKN/psf

IL 532-0570
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ecology and environment, inc.
111 WEST JACKSON BLVD., CHICAGO, ILLINOIS 60604, TEL. 312-663-9415
International Specialists in the Environment

May 16, 1986

Mr. Jeff Larson 'A*>'̂ ,
Division of Land Pollution Control
Illinois EPA
2200 Churchill Road
Springfield, Illinois 62706

Dear Jeff:

Attached please find four copies of the Dead Creek Project
Work Plan which include revisions made in response to lEPA's
comments on the Draft Work Plan. We look forward to your
approval of the plan and acquisition of site access
agreements so that field work on the project can resume.

Very truly yours,,
//

Michael L. Miller, P.E.

MLM:mh

recycled paper



Illinois Envi ronmenta l Protection Agency 2200 C h u r c h i l l Road. Springfield. IL 62706

MEMORANDUM

DATE: March 20, 1986

TO: Jeff Larson
<"

FROM: Ron Turpln

SUBJECT: Draft Work Plan Submitted by Ecology and Environment
LI 630200005 — St. Clair County
Sauget/Sauget Sites

The Division of Laboratories Quality Assurance Section has reviewed the
Sampling Plan and Quality Assurance Project Plan (QAPP) sections of the Draft
Work Plan submitted for the above referenced site. The QAPP was reviewed for
conformance to USEPA guidance and contractual commitments to the IEPA. The
Sampling Plan was reviewed only with respect to laboratory related Quality
Assurance/Quality Control (QA/QC) Issues. Our comments follow:

The Sampling Plan (Appendix B) does not specify whether the types of
bottles listed in Table 4-1 are for soil/solid matrix, water matrix or for
both (except for metals analysis, for which bottle types and preservation
is specified for both soils and water). We recommend that the contractor
modify Table 4-1 to specify the sample bottles to be used for all the
matrices to be sampled during the project.

The Sampling Plan does not give specifications or procedures for sample
bottle preparation or pretreatment. The contractor must include, in the
Sampling Plan, procedures which will be used to prepare sample bottles.
These procedures may be Included by reference to existing laboratory
standard operating procedures (SOPs) if the SOPs are submitted for review.

Section 3 of the QAPP, "Project Organization and Responsibility," must
describe the lEPA's responsibilities for supervision and approval of QA/QC
activities and documents. IEPA 1s responsible for initial Performance and
System Audits (conducted 1n July and August of 1985), a scheduled Systems
Audit during sample analysis for the project, auditing of QA/QC data
validation procedures and final review and evaluation of analytical
results and supporting QC data.

Section 4, "QA Objectives for Measurement Data," gives general definitions
of the data quality measurements; accuracy, precision, completeness,
representativeness, and comparability. The contractor must give more
specific objectives for the following data quality measurements:

Paragraph 4.1, Accuracy; must include specific objectives for the
accuracy of each analysis/matrix included in the project. Objectives
must be minimum acceptable criteria for determining if the analysis



Illinois Environmental Protection Agency 2200 Church i l l Road, Springfield. IL 62706

Page 2

or method meets the requirements of the project. The contractor
states that the obtained values for calibration and sp ik ing solutions
wi l l be compared to true values using accepted statistical
techniques. The accepted statistical technique must be specified
along with the criteria to be used to document that the accuracy
measured is acceptable. Reference may be made to other parts of the
QAPP or to other documents where applicable.
Paragraph 4.2, Precision; states that EPA has estabished acceptable
RPDs for many of the parameters. The contractor must specify what
these criteria are or where they can be found. If there are
parameters for which the EPA has not established RPD criteria, then
the contractor must establish criteria based on the level of
precision needed by the data users.

Paragraph 4.3, Completeness; must state specific objectives for
completeness and specify against what criteria completeness wi l l be
measured to assure that data completeness for the project has met the
criteria.

Section 5, "Sampling Procedures," must include the types of sample
bottles, l ids and preservative to be used for each analysis/matrix.
Sample bottle preparation, pretreatment and QC must be included for each
type of sample bottle. Reference may be made to the Sampling Plan or to
the contractor's SOPs 1f they are submitted for review.

Section 6, "Sample Custody," refers to "E 4 E's Laboratory and Field
Personnel Chain-of-Custody Documentation and Quality Assurance/Quality
Control Procedures Manual, August 1985". The document submitted to the
IEPA with the proposal 1s dated December, 1984. The contractor must
submit the current document 1n order for us to properly review the
chain-of-custody procedures.

Section 8, "Analytical Procedures," does not include Relative Percent
Difference (RPD) limits for Matrix Spike Duplicate (MSD) samples. Since
the limits for the other QC samples are the same as the USEPA Contract
Laboratories Program (CLP), we assume that the contractor intends to use
the CLP RPD limits also. The contractor should state that they wi l l use
the CLP limits or else specify the l imits which will be used.
Section 9, "Data Reduction, Validation and Reporting," describes
acceptable data reduction and reporting. Data val idat ion procedures must
include evaluation of the precision, accuracy, completeness and
representativeness of the final data. The section, as written, describes
laboratory data validation up to the point where the individual results
are reported to the client. For this project, the contractor is the data
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user (as the writer of the Remedial Investigation [RI] Report) and must
incorporate procedures to validate that the data base as a whole and the
individual results are suitable to support the RI Report. These data
validation procedures are to be specified in this section of the QAPP.

Section 11, "Performance and System Audits," states that the Project
Manager and QA Officer will create a schedule and institute a program for
regular system and performance audits. The only mechanism for approving
such a program and schedule 1s by inclusion in the approved QAPP;
therefore, the performance and systems audit program must be included for
review and approval in this QAPP.

RT:jab/636F/56-58

cc: Karl Reed
Bina Shah



Illinois Environmental Protection Agency 2200 Churchill Road, Springfield, IL 62706

M E M O R A N D U M

DATE: March 18, 1986

TO: Jeff Larson

FROM: Ron Turpin

SUBJECT: Draft Work Plan Submitted by Ecology and Environment
L1630200005 - St. Clair County
Sauget/Sauget Sites

The Division of Laboratories Quality Assurance Section has reviewed
the Sampling Plan and Quality Assurance Project Plan (QAPP) sections
of the Draft Work Plan submitted for the above referenced site. The
QAPP was reviewed for conformance to USEPA guidance and contractual
commitments to the IEPA. The Sampling Plan was reviewed only with
respect to laboratory related Quality Assurance/Quality Control
(QA/QC) issues. Our comments follow:

The Sampling Plan (Appendix B) does not specify whether the
types of bottles listed in Table 4-1 are for soil/solid
matrix, water matrix or for both (except for metals
analysis, for which bottle types and preservation is
specified for both soils and water). We recommend that the
contractor modify Table 4-1 to specify the sample bottles
to be used for all the matrices to be sampled during the
project.

The Sampling plan does not give specifications or
procedures for sample bottle preparation or pretreatment.
The contractor must include, in the sampling plan,
procedures which will be used to prepare sample bottles.
These procedures may be included by reference to existing
laboratory standard operating procedures (SOPs) if the SOPs
are submitted for review.

Section 3 of the QAPP, "Project Organization and
Responsibility," must describe the lEPA's responsibilities
for supervision and approval of QA/QC activities and
documents. IEPA is responsible for initial Performance and
System Audits (conducted in July and August of 1985), a
scheduled Systems Audit during sample analysis for the
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Sauget/Sauget Sites
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project, auditing of QA/QC data validation procedures and
final review and evaluation of analytical results and
supporting QC data.

Section 4, "QA Objectives for Measurement Data," gives
general definitions of the data quality measurements;
accuracy, precision, completeness, representativeness, and
comparability, the contractor must give more specific
objectives for the following data quality measurements:

Paragraph 4.1, Accuracy; must include specific
objectives for the accuracy of each analysis/
matrix included in the project. Objectives must
be minimum acceptable criteria for determining if
the analysis or method meets the requirements of
the project, ttie contractor states that the
obtained values for calibration and spiking
solutions will be compared to true values using
accepted statistical techniques. The accepted
statistical technique must be specified along
with the criteria to be used to document that the
accuracy measured is acceptable. Reference may be
made to other parts of the QAPP or to other
documents where applicable.

Paragraph 4.2, Precision; states that EPA has
established acceptable RPDs for many of the
parameters. The contractor must specify what
these criteria are or where they can be found. If
there are parameters for which the EPA has not
established RPD criteria, then the contractor
must establish criteria based on the level of
precision needed by the data users.

Paragraph 4.3, Completeness; must state specific
objectives for completeness and specify against
what criteria completeness will be measured to
assure that data completeness for the project has
met the criteria.

Section 5, "Sampling Procedures," must include the types of
sample bottles, lids and preservative to be used for each
analysis/matrix. Sample bottle preparation, pretreatment
and QC must be included for each type of sample bottle.
reference may be made to the Sampling Plan or to the
contractor's SOPs if they are submitted for review.
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Section 6, "Sample Custody," refers to "E & E's Laboratory
and Field Personnel Chain-of-Custody Documentation and
Quality Assurance/Quality Control Procedures Manual, August
1985." The document submitted to the IEPA with the proposal
is dated December, 1984. The contractor must submit the
current in order for us to properly review of the chain of
custody procedures.

Section 8, "Analytical Procedures," does not include
Relative Percent Difference (RPD) limits for Matrix Spike
Duplicate (MSD) samples. Since the limits for the other QC
samples are the same as the USEPA Contract Laboratories
Program (CLP), we assume that the contractor intends to use
the CLP RPD limits also. The contractor should state that
they will use the CLP limits or else specify the limits
which will be used.

Section 9, "Data Reduction, Validation and Reporting,"
describes acceptable data reduction and reporting. Data
validation procedures must include evaluation of the
precision, accuracy, completeness and representativeness of
the final data. The section, as written, describes
laboratory data validation up to the point where the
individual results are reported to the client. For this
project, the contractor is the data user (as the writer of
the Remedial Investigation [RI] Report) and must
incorporate procedures to validate that the data base as a
whole and the individual results are suitable to support
the RI Report. These data validation procedures are to be
specified in this section of the QAPP.

Section 11, "Performance and System Audits," states that
the Project Manager and QA Officer will create a schedule
and institute a program for regular system and performance
audits. The only mechanism for approving such a program and
schedule is by inclusion in the approved QAPP, therefore
the performance and systems audit program must be included
for review and approval in. this QAPP.

RT:rt/e&ewpsau

cc: Karl Reed
Bina Shah
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M E M O R A N D U M

DATE: July 25, 1986
-————————^v

TO: Jeff Largon ) ̂^ t

FROM: Ron Turpin
ftSUBJECT: L1630200005 - St. ClairTounty

Sauget/Sauget Sites
Review of Revised QAPP

The Division of Laboratories Quality Assurance Section has reviewed the
revised Quality Assurance Project Plan (QAPP) submitted by Ecology and
Environment, Inc. (E&E) in support of the Remedial Investigation (RI) to
be performed at the above referenced SRAPL site. We find that one of my
previous comments has not been satisfactorily addressed. The document
entitled "E & E's Laboratory and Field Personnel Chain-of Custody and
Quality Assurance/Quality Control Procedures Manual, April 1986",
referred to in Sections five, six and eight of the QAPP must be
submitted to the Agency for review. The copy we now have is dated
December, 1985. In order to approve the QAPP, we must evaluate the
sections of the document referred to.

Since my other comments have been adequately addressed in the revision,
I will approve the QAPP when I have reviewed the applicable sections of
"E & E's Laboratory and Field Personnel Chain-of Custody and Quality
Assurance/Quality Control Procedures Manual, April 1986", if those
sections are acceptable.

cc: Karl Reed
Bina Fleck

RECEIVE

JUL 2 8 1!
IEPA-DLP



ILLINOIS ENVIRONMENTAL PROTECTION AGENCY MEMORANDUM

July 23, 1986

Jeff Larson

Jeffrey K. Niemann

Site Safety Plan
Sauget Sites Project
Sauget/Cahokia

I would recommend only a few changes to the existing site safety plan for
the Sauget Sites Project. A site safety plan should be a short concise
document which supplies immediate information to personnel for routine
work and possible emergency situations. The site safety plan should be
separate from the scope of work and the information titled "History" (C-26)
and "Dead Creek" (C-28) should be deleted or supplied as an appendix to
the plan. Other comments are as follows:

1) The task-specific levels of protection noted on C-31 should be part
of the plan and be attached following page C-3.

2) Decontamination of airlines for supplied air respirators should be
noted on page C-5.

3) Though the scope of work would not indicate a probable spill of hazardous
materials, the telephone numbers for ESDA and IEPA ERU should be listed
on page C-7.

4) A hand drawn map of the emergency routes to the indicated hospitals
should be attached to page C-8. A photocopy of road maps is not acceptable
since road and street information is usually to small to read.

5) A stretcher should be Included in the list of materials on page C-10.
In the event of an accident or heat stress the worker can be moved
for decontamination and to a shaded area while the ambulance is in
route.

6) The "Hazard Evaluation of Chemicals" form supplied on page C-ll is
well organized and written. The information on pages C-16 to C-24
is not readable. A better reproduction or use of the format on page
C-ll should be utilized.

7) For emergency situations on air .horn or radio should be listed on page
C-10. With the use of Levels C and B protection on this project, a
greater risk exists for heat exhaustion or stroke and emergency communication
becomes necessary.

If you should have any further questions, contact me at 785-0830.

JKN/psf

IL 532-0570

EPA-90 (Rev. 6/75-20MI



ecology and environment, inc.
111 WEST JACKSON BLVD., CHICAGO, ILLINOIS 60604, TEL. 312-663-9415
International Specialist* in the Environment

May 16, 1986

%- ,-„
,

Mr. Jeff Larson _ **'<&*
Division of Land Pollution Control ~*
Illinois EPA
2200 Churchill Road
Springfield, Illinois 62706

Dear Jeff:

Attached please find four copies of the Dead Creek Project
Work Plan which include revisions made in response to lEPA'sf
comments on the Draft Work Plan? We look forward to your
approval of the plan and acquisition of site access
agreements so that field work on the project can resume.

Very truly your

Michael L. Miller, P.E.

MLM:mh

recycled paper



Illinois Environmental Protection Agency 2200 Churchill Road, Springfield, IL 62706

DATE:

TO:

FROM:

SUBJECT:

MEMORANDUM

March 20, 1986

Jeff Larson.̂ ^ ^

Ron Turpin )̂ ^3i)jOl[Sw-

Draft Work Plan Submitted by Ecolo

RECEIVED

•v-',-: 20 :98b
IEFA-DLPC

qy and Environment
LI 630200005 — St. Clalr County
Sauget/Sauget Sites

The Division of Laboratories Quality Assurance Section has reviewed the
Sampling Plan and Quality Assurance Project Plan*! QAPP) sections of the Draft
Work Plan submitted for the above referenced site. The QAPP was reviewed for
conformance to USEPA guidance and contractual commitments to the IEPA. The
Sampling Plan was reviewed only with respect to laboratory related Quality
Assurance/Quality Control (QA/QC) Issues. Our comments follow:

The Sampling Plan (Appendix B) does not specify whether the types of
bottles listed in Table 4-1 are for soil/solid matrix, water matrix or for
both (except for metals analysis, for which bottle types and preservation
is specified for both soils and water). We recommend that the contractor
modify Table 4-1 to specify the sample bottles to be used for all the
matrices to be sampled during the project.

The Sampling Plan does not give specifications or procedures for sample
bottle preparation or pretreatment. The contractor must include, in the
Sampling Plan, procedures which will be used to prepare sample bottles.
These procedures may be Included by reference to existing laboratory
standard operating procedures (SOPs) if the SOPs are submitted for review.

Section 3 of the QAPP, "Project Organization and Responsibility," must
describe the lEPA's responsibilities for supervision and approval of QA/QC
activities and documents. IEPA Is responsible for initial Performance and
System Audits (conducted In July and August of 1985), a scheduled Systems
Audit during sample analysis for the project, auditing of QA/QC data
validation procedures and final review and evaluation of analytical
results and supporting QC data.

Section 4, "QA Objectives for Measurement Data," gives general definitions
of the data quality measurements; accuracy, precision, completeness,
representativeness, and comparability. The contractor must give more
specific objectives for the following data quality measurements:

Paragraph 4.1, Accuracy; must include specific objectives for the
accuracy of each analysis/matrix included in the project. Objectives
must be minimum acceptable criteria for determining if the analysis
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or method meets the requirements of the project. The contractor
states that the obtained values for calibration and spiking solutions
wil l be compared to true values using accepted statistical
techniques. The accepted statistical technique must be specified
along with the criteria to be used to document that the accuracy
measured is acceptable. Reference may be made to other parts of the
QAPP or to other documents where applicable.

Paragraph 4.2, Precision; states that EPA has estabished acceptable
RPDs for many of the parameters. The contractor must specify what
these criteria are or where they can be found. If there are
parameters for which the EPA has not established RPD criteria, then
the contractor must establish criteria based on the level of
precision needed by the data users.

Paragraph 4.3, Completeness; must state specific objectives for
completeness and specify against what criteria completeness wi l l be
measured to assure that data completeness for the project has met the
criteria.

Section 5, "Sampling Procedures," must include the types of sample
bottles, lids and preservative to be used for each analysis/matrix.
Sample bottle preparation, pretreatment and QC must be included for each
type of sample bottle. Reference may be made to the Sampling Plan or to
the contractor's SOPs if they are submitted for review.

Section 6, "Sample Custody," refers to "E 4 E's Laboratory and Field
Personnel Chain-of-Custody Documentation and Quality Assurance/Quality
Control Procedures Manual, August 1985". The document submitted to the
IEPA with the proposal 1s dated December, 1984. The contractor must
submit the current document 1n order for us to properly review the
chain-of-custody procedures.
Section 8, "Analytical Procedures," does not include Relative Percent
Difference (RPD) limits for Matrix Spike Duplicate (MSD) samples. Since
the limits for the other QC samples are the same as the USEPA Contract
Laboratories Program (CLP), we assume that the contractor intends to use
the CLP RPD limits also. The contractor should state that they will use
the CLP limits or else specify the limits which will be used.
Section 9, "Data Reduction, Validation and Reporting," describes
acceptable data reduction and reporting. Data validation procedures must
include evaluation of the precision, accuracy, completeness and
representativeness of the final data. The section, as written, describes
laboratory data validation up to the point where the individual results
are reported to the client. For this project, the contractor is the data
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user (as the writer of the Remedial Investigation [RI] Report) and must
incorporate procedures to validate that the data base as a whole and the
individual results are suitable to support the RI Report. These data
validation procedures are to be specified in this section of the QAPP.

Section 11, "Performance and System Audits," states that the Project
Manager and QA Officer will create a schedule and institute a program for
regular system and performance audits. The only mechanism for approving
such a program and schedule 1s by inclusion in the approved QAPP;
therefore, the performance and systems audit program must be included for
review and approval 1n this QAPP.

RT:jab/636F/56-58

cc: Karl Reed
Bina Shah



Illinois Environmental Protection Agency 2200 Churchill Road, Springfield, IL 62706

M E M O R A N D U M

March 18, 1986

Jeff Larson

Ron Turpin

DATE:

TO:

FROM:

SUBJECT: Draft Work Plan Submitted by Ecology and Environment
L1630200005 - St. Clair County
Sauget/Sauget Sites

The Division of Laboratories Quality Assurance Section has reviewed
the Sampling Plan and Quality Assurance Project Plan ̂ APP) sections
of the Draft Work Plan submitted for the above referenced site. The
QAPP was reviewed for conformance to USEPA guidance and contractual
commitments to the IEPA. The Sampling Plan was reviewed only with
respect to laboratory related Quality Assurance/Quality Control
(QA/QC) issues. Our comments follow:

The Sampling Plan (Appendix B) does not specify whether the
types of bottles listed in Table 4-1 are for soil/solid
matrix, water matrix or for both (except for metals
analysis, for which bottle types and preservation is
specified for both soils and water). We recommend that the
contractor modify Table 4-1 to specify the sample bottles
to be used for all the matrices to be sampled during the
project.

The Sampling plan does not give specifications or
procedures for sample bottle preparation or pretreatment.
The contractor must include, in the sampling plan,
procedures which will be used to prepare sample bottles.
These procedures may be included by reference to existing
laboratory standard operating procedures (SOPs) if the SOPs
are submitted for review.

Section 3 of the QAPP, "Project Organization and
Responsibility," must describe the lEPA's responsibilities
for supervision and approval of QA/QC activities and
documents. IEPA is responsible for initial Performance and
System Audits (conducted in July and August of 1985), a
scheduled Systems Audit during sample analysis for the



L1630200005 - St. Clair County
Sauget/Sauget Sites
Page 2 of 3

project, auditing of QA/QC data validation procedures and
final review and evaluation of analytical results and
supporting QC data.

Section 4, "QA Objectives for Measurement Data," gives
general definitions of the data quality measurements;
accuracy, precision, completeness, representativeness, and
comparability. The contractor must give more specific
objectives for the following data quality measurements:

Paragraph 4.1, Accuracy; must include specific
objectives for the accuracy of each analysis/
matrix included in the project. Objectives must
be minimum acceptable criteria for determining if
the analysis or method meets the requirements of
the project. The contractor states that the
obtained values for calibration and spiking
solutions will be compared to true values using
accepted statistical techniques. The accepted
statistical technique must be specified along
with the criteria to be used to document that the
accuracy measured is acceptable. Reference may be
made to other parts of the QAPP or to other
documents where applicable.

Paragraph 4.2, Precision; states that EPA has
established acceptable RPDs for many of the
parameters. The contractor must specify what
these criteria are or where they can be found. If
there are parameters for which the EPA has not
established RPD criteria, then the contractor
must establish criteria based on the level of
precision needed by the data users.

Paragraph 4.3, Completeness; must state specific
objectives for completeness and specify against
what criteria completeness will be measured to
assure that data completeness for the project has
met the criteria.

Section 5, "Sampling Procedures," must include the types of
sample bottles, lids and preservative to be used for each
analysis/matrix. Sample bottle preparation, pretreatinent
and QC must be included for each type of sample bottle,
reference may be made to the Sampling Plan or to the
contractor's SOPs if they are submitted for review.
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Section 6, "Sample Custody," refers to "E & E's Laboratory
and Field Personnel Chain-of-Custody Documentation and
Quality Assurance/Quality Control Procedures Manual, August
1985." The document submitted to the IEPA with the proposal
is dated December, 1984. The contractor must submit the
current in order for us to properly review of the chain of
custody procedures.

Section 8, "Analytical Procedures," does not include
Relative Percent Difference (RPD) limits for Matrix Spike
Duplicate (MSD) samples. Since the limits for the other QC
samples are the same as the USEPA Contract Laboratories
Program (CLP), we assume that the contractor intends to use
the CLP RPD limits also. The contractor should state that
they will use the CLP limits or else specify the limits
which will be used.

Section 9, "Data Reduction, Validation and Reporting,"
describes acceptable data reduction and reporting. Data
validation procedures must include evaluation of the
precision, accuracy, completeness and representativeness of
the final data. The section, as written, describes
laboratory data validation up to the point where the
individual results are reported to the client. For this
project, the contractor is the data user (as the writer of
the Remedial Investigation [RI] Report) and must
incorporate procedures to validate that the data base as a
whole and the individual results are suitable to support
the RI Report. These data validation procedures are to be
specified in this section of the QAPP.

Section 11, "Performance and System Audits," states that
the Project Manager and QA Officer will create a schedule
and institute a program for regular system and performance
audits. The only mechanism for approving such a program and
schedule is by inclusion in the approved QAPP, therefore
the performance and systems audit program must be included
for review and approval in this QAPP.
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